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fli© of -fell# work pw&smtm im %Mi tli®»l® is t© 
4flt«i»aiat tim ©f mrimt-a ©fetmigal essapeiants v^m 
tl» f««sisiitsfel©ii #f g^aia aa-tliS'S., ftit eoapcKSffidii of ao.st 
ar® tlios® ti».% af® ao»&llf is tin® aatwal 
lim#stoii« alttottgla, ®o®« etfe» etwalcsal# ar® also 
gi¥«a ,0.oiasi€«itl;i#ii« 
Aiif stody of tit# ftrMtatatlQii ©f gfmia 
tmk# Xnto eenfilderati©a all faetsrs lawlwi, wMeii Inelndt 
tE© gralja®, &ad thtir e,li«jti©«l asi pUfwiml ehrnm^tmistlmf 
til® mmfrns pr«»#iit ia tli« i,aa tla« @it'mt of @li#ai«sal 
$c»Fotiiif3.® mp0» %h0 ossp^imfifi ia t.&« watwi 
«e0i| jmMtp itB growtk «at ¥a»i©ma with me 
®fjr®et of eli«.ie«3.a upm ttoi® ftud th# potslfel© 
m&olntXm of thmm flawing® fe© a f!i»aeti0ftl t|ip2.i«%iaa» 
fli» notmi mrk ©©•«!€ ii©fc eoirer mil af tha ®aay 
faatops ir#mM aatmralif b# •mraoiaat^ftS im i© eoiaplt^ 
i, sixtiirt «a graia aailiti* 1% wms liaitM to 
fch# wag eoasMewfi fi*®® tli® atasdpoint 
o.f the flsld of al©0ls.ol, #s w»ll a® tl# e©ii««atratl©a af 
fijertaia @p©mp# ©f eoapem^ia t-feat ar® nermily €ittlH#d ©'«'•» 
witfe fcli# al©0liol-«mtep, *txtw«# 
fto® Mi tori' seussi'da «b» ^©stat-M wlljli 
Ml® h0S® that th®j :maj M of wlti® to tfeo«« Hitse^estKci 1» 




flas aai'ly .Metopy of fe»ientation^ as & aea«s of 
pro-dnoiag epirlt^otis beverages^, Is lost in antiquity.* 
Fersentafelon is. as old as 'fegetation, aM its ns® by mm 
gd©@ back to tti© beginnings of PteoT4«d. fciai®, 
I'lie Bmrlf x.^yptiaiis fensi flieir win®® and eemethlag 
M@®iBbllttg a b®er* Prsctleallf all nafciT® tribes, wlien 
tlmf M¥# baen i,iecwtr®d, Imv® liad som& tjpe of aleoholie 
towersg© smd® from a loeal ip-ain or fruit* flit Chin®®#, 
are i!tip|K>se€ to !is¥© Imd a toosrl®d[ge of (Slstillation and 
its utlllisfttion long before th® birth of Shrlst# 
Althongli wines au'd beers known in western ltti*op® 
during itfi ©ai'ly liietory, tlie srt of filstiilation mm not 
iatrMaced. mx%il tlie mleiiei'loal pariod# It Is Mi®s@ 
psiiedo-soieiitists wtio dtiraldped tb.© .flrsfc ©ffielent pieo«s 
of ehemical •©qulpsest-, among them the ©till# tn the liaiiids 
of til# eai»lf cmttawmtif tMe ©quS-pmeat wm umA %o imke 
a product .kftom m "spirit ©f th® fpiait" § fhlB was really 
a brandy or 
Altliotigk femeiitatlds had iatrlgtiai tlm seientlsti sine® 
thM Sixteenth Gtntaf^,. the a©i®iitlfic knowledge of feriaenta-
tlon was verj ae«gar tip fco the last telf of the Mln&temitti 
Geaturj* ' Dtiring tbis period, j®asfc lm€ T5t«o taken from 
the field of eliemlcal reagents and mmy different ysasts 
M«1 tmm Isolated# Pei»Baii.tatl<si of sugars had bem shorn 
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Qt, fii« ff-aefcloe of Bistll.liag*''# fh® lgip>3?taa©® 
wMch M plftOtS mpoa this publloafelaii if sMwi is tbat he 
ait4l0at®d it to fiioiiiis tl»a frtsMtnt @f tla® 
United States, iii tM fellowlEg woFisi 
"fo His Iteaa® £#tmlP«# • F.?#.sM»ats 
la D#ai€a.%i»:g tMs work to yom I Mi tiFo^ •Isportant 
objse'fcfi In view • X was snxiome lo 6?sll aystir of 
til® pi«0t®©ti0ti wfaleh, tM nmm s® 
dietiaguisMa «@ fcM of Ms mlt&m, 
and tilt patri&ii of eouM 
a,ff,ojed to a worlE ©f thXs kia-d^. aa oaa# wlioe® fostering 
aaf« tMs work looks to as « safegnaM ag&iast 
ite fftllla-g iiit© tiae Qeneml wveck of ofeli^lom, %©• 
utileli fijt frame of mrifp aalie© @jp negleet, may wish • 
to e^aiigp It# 
I wm also iisirotts tm^iup jeta* 
to rtodsmeM ti» ia¥08fcig&tioa md pmrsiait ot tii® 
olajtats ©«tairi®€ la tMS' trtsti»« to tlm iaasdiat# 
®tt®2i.tlsn ©f th9 patfistle aiitl a® ©p«aliag 
& mst fi«M for thm agFletiltwlsl to transigort his 
snperflmm fp-ula la a t-o a aarkefc, to 
vhi&h tli« i»a* aimtei'lalf eemXa a@irei» g@t# 
1 hay# tfafi h&mor to b© torn Exe#llsn©y<® Biost 
senran-t# 
Mlclia®! Krafft^' 
M*y Si,, 1S04." 
IS 
Thm, it eftB be mm tMt two graiips wer& sltmxlt&mQmlf 
WfAiifeSiis towarrl® %lm a.©«lopBsnt of th# feriitntl-.., Incinstries: 
the QOieatists cud thost imn aetnally ©ngagtd la Uw pro-
auction of •Epiritfe* fli«sQ two gpoiips vem far apart aM 
bad little me fol* eacb o%hBX>* It *ms imt, mtll the early 
part of til© 'fiftatiefeh Ctntury tbat tl» scl@tttS.st was 
called :lato tlis pmetieal flelcU H® first -eat©red th® 
field of bi'ewJjijs, asd In 19M - 191*? lit entered tli© diatilledl 
fpirlts fo^ay, th® ^lolt field ©f fclio fti*sier;tlng 
l.acl-ttsti»i«s li tififig eori%?olli<l fey tii® teeteleallf ti»g,lB©d 
imn who Is impidlj applying to pmetlm m.mj ©f %'lm 
tli€}03?iss aM facta that Im^© to@«a <l«f©l©p«d in feb.® 
r@Bea3?eli lal3ofatofi««t 
flis Mstorf of tM #ff©«ts 9f eii«mical sttfests.iioes upon 
f03?a®atati©i'i e#'9*«rs eiaeli a *id# of siitej^otg that 
it smt tot divlitcl iato group® Ijaaift lapoo t;i» raw smterials 
OT Upon tfef of eb#mt#als oa mrt&in. ilTioh 
mm com- .11 to all fmst I'trseBtatioB#* 
16 
Vf 
fla.# -tiiftlltf aiMi. oonpo^itlon of tM w&tm £n tfe© 
fermsnting' iaiiiatxdss h&r® long hem mmMnmS. of, prl®# 
lEiportaiic®. Ill feine aarlj d&jB tbdft wte ao dxflmaatlon 
of wiiy & ceylalu w&tm ms f«le#ta4i aM mw stori#® ajt^e 
told of plants W&U »#,rs as^^d to looallti#@ wMah Imd 
'bstfetf watsj? It w8i teom fimt tli« wttp us««l 
laflmtaesd tii© Q£ fei"c0ot®4 pro^m^lis m wsll. as tfa# 
fla¥oX' was stfui'scl* Casaequsnfclf,. tla# 
segMg&t&d is Mfiag » 
pltatii'ttl Bupptf  af oh lad pmmn 
Oiilj In jmm Img t &r@ hmn a ©mespfefi, tffort 
on til© part etf tM .telfatlfts t© giv# a fnM •t«j?lanatlo» 
•of. tM «ffe0.ts #f tM© Qtmmiml aat telftogleal eonpos-i'tloa 
©f watQi's' aa ftBseatatiom#. of thl® »4rk has l3t#a 
doa© ill atiidfiag, •«r«,t$y in !%•& .|?«lafciori to tli® brewing 
Imlmtrfa The imporUiaaise &f watss? caiaposltlon aad 
aoatfol. Ill tii« dlstill«,rf 1ms 'l3®©a sumr^-arla^d tf 
Bw D§pi«qiti# 
lot mlf la« tfct# erigiml #f %li#.i«t«i» 
gtuM^A l?Mt of puvifimMm aai: 
afttlQtt liaf® •&»»» ana elasaifi^d* W, .i;lti.,.302P (SOS), 
in lii« ftiidits &m 'Urmiug wat®#e^ pptelaitation 
©f Grc;ani'@ eoli#.iS0 wltti aliatain®. f^ilowt^fey 
flitrattott • iaad fllts'ris# It ml®©- f#uiid t-bat 
obiorinatlon was- fsi* 'oislogieal p«rifieatioB irMl« 
18 
fell® "J-Iatadfii" imthod emM m oiily wltb lisitatlon, 
as it bad mxi itrifavorabl# #ff©et upon tti# jmmt and ©niyi® 
aotimg# 
mere is a eonsld#rabl« iiffe'f©K©« of oplaioR regaa^difig 
th.® effects of WB.riom ehdiaisal Q&mpmnABi Boroiallj 
preaeat io w&tes*, tipon the prodrntion of la^lt and la 
brewing# 
1# ( W M )  fomnd little msfemnm in tho aetion 
of Use aad s'*j«ep waters -qh tii.« ©xtfset, acidity, 
and protelng of fcii© flnisliet .siiilt. 
l» ©nacaa (IM) found In brewing tMt ©alelus aalta 
low®f tha eQueidarably wfiea eorptetlGfi is mad® 
for til© galfcs* tMs is cuiia^o^a toy tli# prtelpitatloa o.f 
mitmml &Mofly tli© fbogpl»t«a* 
4» B&ll i&l) fo-oBd tfe,at «2ce#sslV'© comtatratlsma sf 
sa^ie«li« gialfat#, slilofldSB^ •e«rl3afiati:3, Eltrltes, 
nltmtm, aM amioiiia eass# trouble in brewings out small 
aaouats af# l>0ii®fl©ial» 
W» M.adiseli |637) s-tat®d tlmt g©od tJPlnklag *atei? laay 
b® « poor brewing • H# fotand timt ftmaoaift, nltragan 
P#atoxld®, eocilum elilopldt, aa<l. sodlmsi siilfat® Imve llttl# 
efftot la low §0ne®nt»tl0ias but tlmfc calelum ©spbonafct 
•and nmgiiaaliim carlJo».«t#s play as lapsftaot 3?ol®* S® 
asdnmed fcliafe tiie nmmmrj mlQl-m. aacl imi^jneslum S'alti 
19 
couM •&§ geeiirtfi fyoai the gralBS# W# wiMlsch (640) 
fia^tlie'ir fo-aad ttet In the evalmtlon of it is 
BeespBapf to kaei? is w!;iich eorabiiiatlons fch« mfi lesiiapj 
and calel-a® ©nits' are fpcsect as tell as tlitli' ratio to 
®ae!i otlisr* Gmt&lm. ^©nceBtfafelons p«.jr©itslble wlill© 
otla©?© are liiiraifiil # 
It is mmmu prmtio$ in all tb.« ftpaenting industries 
to  fipsfe decarbonise tii« water bj lieatifig* »• WMMsoh (651) 
foijad tills operation to bt 2?el5si'd#i. t)j the pr©s#n.e« of 
oartjori dioxide fin.<l th® <l@aarboalgafcioa it G@®t wli@a tli# 
ratio of oalciim .etilfate to amgiieeiw eerbonat# Is fotii* 
to ona* Wif. Vincllaeh (643) Bhovmd tli« acti$« of salts in 
water to Ijs two«fo3.at flfisfc, thaj cause a clmmgm in tlw 
aei^ltj and pli ^alu©, an^ steosd, timj I'teet with th@ 
salts of tlif gr-alne* A Mgli- eoat«at precipitates 
t,li« plio0plmt®8 mmlng bad result® in ferstntatioa# 
F* Selbach CS09I foiitici tb.e pemlislble eonesntfatlou of 
ealelwja stilfat® in tmwlng liqiioi' t© "qm fTOB 30 to 1T5 graws 
per lieeto-litert cialeltia ®-ulfat® lowers the pfl ^alu© and 
plioiplriafce eon teat of tine wopt» !• Ma-ares? C37@), iising 
spitlietic waters^ tamd tli® mst fs?or&ble aetloa of 
csalcliiia 0ulfat® nt a oonoeati'ation of 0,6 gr&m ps3? liter• 
.1* ilermaB CSfiO) tl»t ¥«ter® eontaluing '©altiiam carfeoiiate 
and iimgn«sli« earboimt© Imre little m th« extract 
of 'beas' -anci, tImt adAltioa of eal©inm sulfat® i.iiei?®ae.08 tM 
2G 
flQld onlj at a c jtpsture of 70® 0'# 
F« Pott {4961 that solid o-alciwi carljonafc'# Mdticea 
til® aeldit'i* ©1' » wQ^t SO pef H® also fomd 
tlmt celeima. .oarlj"C»at.« Ims ao aff'eet upon tlie afoaa or 
aacelrmrifloatlofi# I'lth blcarbonafc^s t,h© acMity ®f ttm 
wQTt eaoclisi'lf io-stloa i'ets2»d©i|, and as'orrm 
affteted* 
fli@ al'ktliriltf of the water iiatd mA of tl» i»Q©nlti»g 
mash appe.ars to plmj an. iKportaat pmtt S« Strielnt C§S1| 
foaiid tlmt tbe ca^bc«a'l5®B and felearb-oiates cl«er0ss® the 
extract in t;li© wort, mm-mse. tlit laalto^d, iii«t*®aee tlie 
dextrin eoattnt, laeraatie tto time .f#r sacehai'-ificatlon 
and'fttue# tliB loliibl© and amino aitrog«s In tlis woFt* 
Wt f/lndiscli C64gJ Bhovmd tl^t caloltJiii ©alelum 
ear'oonate,j aad »b.j.os-'ibi saltis In M||:x im¥0 
a bsa ©ffeet tipoa tlm mmiltSxig later^ eausliig Sarteening 
led. a amrmB^i of jSelci# 'llsiiig by©w watei' wjtii equt¥alenfc 
alkalinity^ E, fang (404) fomicS. tlat tli« <ltfr®e of aeidlty 
of wort d«|5«M© ttpoK th# Bi&slalBs uietboas taiplajed.# 
Today it is mm aceeptsi fact that i'amlj ©oiiceTiti'atloBs 
of various Ei;li»rala as?# necesaari- for eazpie cietioa snd 
ftTOeafcatiost I« (40) Bhmmrl tlmt m high ix'on content 
In til® teewirtg water is feniovstl duflng tlm brewing proc#gs»' 
fhis may "b® pirtislly diM to it® utlllzati^a tmt Is probablj 
ill© largelf to Its hj the grains* 1 ^ rmlX 
il 
mmmtmtion fotuid ta 
1* Lusrs C3S8I iii'^#sitigst«€ t!i.t tfftet of illiolQ asM 
mA fom& 1-f pa.ytss f#** 100,000 ts itmltst, wMl© 
4-10 p&pti pm- 100,000 atfe«S'lQi»atf fclie ttid i«ete4 
F# Mmal&aMr (141) 0Oi8pa?t4 di,®tlll®A itM 
mt^®at<sd ia tls«ir sff«at ga l?h« itorti H« fonad 
felaat tlie witrd^tai i«t®f €««r#as©i ftli.# isaltos® smA .prot«ias 
wMl,# It in&i»«a,ii#a tiii# dtaitflii, th.9 ml&f of tto© wort, 
the tis® for s«#eMrlflea,tioa, tbs. tM 
H# l.®l«on (ESg) tlifi setJ-oa of 
InQr^gaaic aalts f3?« wat«i» at lia^lag n pi»#,iaoim©e4 
©a tto® flft.¥OT, iiifXtae'rieliig fas|al« hf 
th® tiMillfeifim ia istiMag tei Mi'lag m efimt 
itpon the f^ystntatl©!!# 
Altkomgh tbirf ^mms b« aueli of ©fiaioa 
r«-i®r<iia.g th# ©»a#% sf ailsttal an tlui 
product* of tn# ^®i»#atlag iiitoti»i#ip. it 1# agf«#4 ttmt 
mineral® pptetet Im tb® mtti* plAf aa iiapei'tftat fole. 
f-h® -fWlM «#eiArtt fef* tlff®3^e»t iavttMgiitora 
prolsaBly dtj® %6 Vim fast ttmt thm ?as®ax»elit wos»te M® •ta««n 
don# -Aiffsfftrnt e©adlti0»©, 41ff®Mnt fsw 
iiatsriakia 
fb® ff&ettesa tis-td In laafillnf t&f wattr ia tlifi dietllllsig 
m 
iciiastrf ftr# Mstd npon monrnMn m& eorxsefiratiom 
of h.mt ®nm$y», ThM. mtsf that is "b# tJt ms«4 foi? .amsMng 
la fijpat usM 1» til® eoa^enieifs* fM® li®ats fA® mt®if to 
©bmt 2.80® %h» mtev i« th«ii mm t# stora.g® tanks 
aM foJ? tto msMng op-«jfmtloa* fliis pi»tlie»t;tng in 
op®ii top e©M®tti#i*§ etfi*!## out tM <iemp^mtB-§,%l.m 
pf'oe«®ti 
flattJPi are ttlte'tett for ttiii ftfaenting nmd tlitilllng 
not cmly fof th%iw mineml coat«ti%,l3ut also 
for tlieii? aaaljsl®* la mm% mmmw used 
le mmmA t»m i##p wtll® 'but, mmr& tu&m &re net 
©Tailafel®, tliBi witt«3? i® stetirt'd fse^m lakee and 
Witfi tM» surface t® th« 
^i©M of silaeli©! &ppmTM to to® a fitaeMm of tl» paiiifsll# 
fh# ylsia 6f aleofeol 4.mpmsw$ tmriiig fjh® mlmj stasont 
and iE-03p®aa®i again dariaf feM toy •®as©ng» 
TM watfff trsm. tli© ifat®t©n# rtgimi of E^atmski^ 
liit¥e iQug hmn mnMi.S»mi. m tli« l3#«t afailsibl® for tli# 
t^rmmting la^ustfi«f • fhls i» €m to th# fiiet 
tM% "fell##® «g ®. ml# 00itfcaiB « Mgli fstfteutftg® 
ef ealclm it»i wltte « X©w ©©sc®iitt>gtioa 




Is « ntisiJ#!' of paw .laatet'ials tfesfe Is hb®& in 
tlie fer?aeiitiri.s tiic!tiati?ies* fliese v&j be dii'lde-fi Into two 
gerieral classiflestloa®! Gt'cmp I.,, flios® materials 
oootainlng solmbl® eng&rB$ drmp II, fliose saterlali 
eontaining stafeli# 
0foup I# Matvei»ls.lij ocsitalBlug solutol® siAg&Ts 
Smgar mm aolassoB 
S-agsr b«el; mlmsos 
Otlier aygap wastes 
Fruiti aasl frmlt juices 
Group II# Matei'iais ©cmtaiHiSj;^ 
earn# rfti b&rley, wheat, 
baflef laalt-, ete* 
P©fcstott.s, @te* 
fdry little Be«d "ba said alioat %tmm iiaterlals containing 
sQlnhl& Bu^ax-t-f as i u Lt' •.>?;!»:ling is-pfiaelpally fementatlon 
preeu^'o' 'bj an adjuatiaent of ffilatral content^ ae'^ of# and 
pH ¥aln«* 
Til© raw imteplAl® of nmf Imtewmt fcbe c#p«sl, grains 
eostaon to tlie United States, eoi'iii, TfB, and "barley, 
Wtien these gi^aiag are mentioned, it is gtntrally 'believed 
tlmt «aeli grain Imt cert-ain maltefalsl® ebaraotsflfj.tles 
ragaMleas sf sts'aiu ellinatle ©onditiico.® flxirlBg fc'bi® 
growing or tht soli on wliieli tfee grtls wm groxwi* fhl§ 
B3 
is a »listak«n Idta, as grairiB of aaia» general classlfi* 
eafcl'm will wMelf ij} botti cli«.lea,i atii pliyglctl 
e'!m'S'«.c.fe«?:lrl; ies * 
J, laeoiiaapt C$?4| ttgatad tli« nlti'ogett and asli 
ooiit«nfc ot rt%Flous grains gmwxi in differtnt ^ j md fomd 
tlm str-actiire ag TOII as the saoititutrrfcs to ws.!*fi, 
0# L&ta ;or:jBMi (SSS)^ in stiMaying tlie eftmt of w&rlmm 
emipounda ^pcii t utlllgatloii of ' asnia sad nltrnt^s by 
gmljis, found tfeat oalelmi oiiflJoiiat® and barina 'oarlaottat® 
Inereas© tlie f©i«iiatloii of sa'oteln. frosi aaaofilwa sulfate, 
wtille tli®3r a«ei?«as6 th® protein fcs'safeion when sodii® 
altmt0 is used# la.gp.©@liiia ancl ferrte liydroxld© 
lessen tli® formatioa of protein with, lioth so'urete of 
iilti'ogen. Iftieli. work ha® befu 4.om on tim iadlfidual grain® 
aai will b# cioii.sM®j*®ci. nn-aef tlwls? sbb m^im. headings# 
WMlt greatly p of ths wsi'fe l:ia.» Ij0«» d:©iie lipo.a 
fell© Qonfctfit of pfo-telia, fat, Br.zjmMB-p aad .ash. .In tlie 
grain upon feriatntatiori and Its prodiiets,. little Ims hem 
don# iipoB tii« ettmt of tarions otier eospowitls tlmt ar© 
i3j?e.g.®Bt la is'isitil. p&ref.Rtftges#- fliese' csostcamels say plaj a 
ra^bhei* tmpot tant part la. tH« yields an4 prmmts &m ,. 
secured# 1, lelscic ( 4 S 1 }  found, fclie. following aeMs tO' la© 
•prt^asnt la siaig#, oats, aad rye • aeonltl#,. -.isliOji eiti'lc, 
ant3. oxalie# fi:»leaJeballylic acid, was fotmi In mlze sad. 
maloaie la oati# 
26 
eoRi 
fills liapos'tant mw -Biafcerlal belongs to fbe fmallf  
tootn as Zqb may®, flie species xiBe§. In tht feriientiug 
iiifliiBtPies are fcfe® giants groiffj. in tls# ItuiWd States^ 
O'S*! all^, t''-ore wme tlifee main WAP-ietleE| namely, 
dent^ f l ints and iioreetootli* was g^omi In th© 
sildwestern s#otlcms, Ineludlng OMo, IMiena, llliaois, 
and Iom« fkis 1e a iasdts»ately ha^d corn whlcli siv€® 
good yields# iras growa in the emst&rn ©tatos 
sua. In l0jitticl£j# "ilorsetoottf' w«e gfown In the soufcli, 
and blanclad lnAlstvlmit%B.telf Into tIa® othei" two olaaaes. 
Today, tlife prirjclpal soaroe of S'upr.df 1» the 
variety* This classifieatloii nseeoa little^ howQVQi'f toT 
tlia Bureau of Agrleiilfciardj, in ©odptrmtlon wlfeh the 
agi ' lcul tmrt  d©|mrfei te i i ts  of  fci i® -various eora gyawing states,  
lias d®Tr«l0p©ci •mmmrouB hfbj*i€ii# Tiie-a® hybrids been 
de¥©lo|i®d far their droi^gbt resistant and icseet resistant 
properties# t%lis work has betn done foJ? the beasfit of 
til© fannerj, to Incfoase trie yield aad to Insure a suitable 
jlBld ©ven mdef the moBt s-mmm urowing eo^nidttloii®# 
til© general appearsnees of tli@se bfbrids are tlie 
same J, thej gl¥0 mfyliig results when n.mA to the t<Brmentlng 
isdustrlee* 'Ibeli* chemical eosipogitiQia varies ae- well as 
the strt ietuf© of  t tm grain®, Ij i  s fder to  Insm-e tmlfona 
resn.lts both in yield of aleoliQl and la'the by«.pre>d:uct® 
secured, it 1,3 necessary to ciiaoge oontlnuottaly the operating 
concllti-cais of a plaat, Mneli work is being done to dawlop 
Quick nififcliods of d#teriiliitag tlw eliai'aetapletleg! of tlie 
grains, but to th« bast that mm. b® ton® Is a r-oiigh 
«StilWtiOK# 
Til# ehemioal Qmxmmltlm of eorn m?!©® with, tli® 
oliimtt d jplag th« gfwi ^aasom and also wltfe tli® gmoimA 
on. wMgIi it is growii* One of fb# trarlables Is tht rmtiO' 
of soltibls to Insoluble :i;r.ro39ft. Otticr TOS'iables are 
the percetttEg# of toxtFins t aoti th® fatio o.f 
afiltos© to dsxtriri tlmfc am Im mmkm& un&eT 
ia©tiio-cls of oonTersloa wlfeli 'xl; dtsetas## 
lot only do tti« gfowlBg eontitlons arf#®t tlie o^ofb 
tmt tlier® i® als© a iifftreaee ia the aetioii of kiln dried 
and imty,s?mllf UrieA com# latmmHf irieri eora lias a more 
•aalfors texturs tlir0'o.ghoii,fc, wM.lt ki3.B. corn tends 
towATd a imrd sxtei^lop witii a totigli film aa-d s soSfter 
ceater* Opera< e^Bditions mast b# vat'ied to met fches© 
<iiff©r©ac!«s« litfe the kiln cli'led esra^ a longer gtetplng 
ana Mating period 1© ». ^ 
In fclie laandliag of mmh oar© smist be glvsii to tl» 
storage Mid gflndiag of "tlM'mesil# J*. 'y-.oH I'gue'CSSS') foiand 
tlrnl: cQi?aiR«&l absorbs' laoisfciar©* la ai^ of Mgti Imaidlty, 
it will resch atJ'equillfcrliiM at a'boMt 20 p&r eent laoletiir©* 
HQ alao foiaiid tMt soM growt.h sfeai^ts when the ooi»ki 
contains 15 pet* mnt molstyi'©# It Is a well ktxomi fact 
tMt i0 a gra.4tt&l In mm mml wfeem it is 
exposed t© tlif al? -with the fora»tioa of trm t&ttf a©idi» 
s©®® analfseg ©f ifpleal 0qir» show tit# 
f9ll©«irg pmmtitmgwBt 
1,0* 
f'rdtein Prateiri lytorld liybi»l€ 
Moisture 1X*5 1S,6 W ^ B  1S,2 0»? 
A ill 1#41 1,6 l.S 
Protein (S X 6.SS) 9«S 10»5 
Stlisr extra©ft sa 4i6 4,$ 4#S 
C.mde fitoe'? ea i.«eB 1.9 i*o g'.«S 
stareli (Diaetiia# eoawttrtibl#} 
6S*g' §s*s sg»i 6?i,& •S3*S-
CAeia eoiiT#i*'til3l» 1 
71,1 ?g#6 fO.,6 7S*'g 
Com. of good cuial'ity will 0oiifeala at 1®6@15 62«S per emt 
of dlaj-tmtlc ©o's.^ertfble gtareii «i euga?®# ' iiBder til© 
corfcct coiiditioris and ^ontT'Olj, it* should glm O^OC? ga2.1oa« 
of alcohol toT %B.cU pawiii ©f stayeli# 
#0i»ii li gmmmtXj pjy«lMie@d m tli« 'bfttii ®f %h& gomm* 
rnm^ gpp%aiiig# fm» gwkfit»g 1® teas#4 mpeii tli# p.«i«®;t.iit«.ges 
of aeistmi*-# aaii gmim »•««»,t* It iua# ao b#ajpiag 
uj^en til® phfgi#al sm pWQpe^ti&& fcfe# 
gfiisji* 
This elaiSificatloB t® toastd mpoii tlie following 
peretntagesi 
loistuf« Bmsm^Qd Qmlns 
g-rsd® a m*0 B 
B 1S»S 8 
0 17.s 7 
b g0».0 •• 10 
Only g.paln of tli© "befcter graces e« Im nmA in thj® 
prod'aatioR of ths hmt potable gpti'its, Low gra4® grain® 
mj 136 n^td In th® ppodiietio», of alcohol o? products 
tlmt af® to to© pi'spsMi hj lilgli teapafatm*® staplliEation 
of t!i© msliesi, followed by a Mgh praef dlitlllatloa of 
tli® rosmltlng "bewt# 
nm • 
'^19, speaking, is a :iiiiior erop "out it 
is of pfimt liJipQj?t«ie« to til® potafel# spirits Indtaeti^# 
It Is imod to give a oe-rtftia mmsm aM fla-vor'to tli# 
finietmd eplrit. 
Rjs if grown priaelpallj is lielil^an, Mmmn&ia^ 
Hlimesota., ioftli and Sontli i3akota and the noJPtlmi'B part 
of Indiana» Timre are s©v®yal strain© of t'j®# th© 
tmlk of tliat .reaeMng tii® market Is gtn®rally a cross 
%®, Ilk# wiieat, is gmwm m both, it winter and 
apring ©rop# fl» ©omati'^ial grsdlngs follow tli© saa# 
m 
general metiiods a® tlioi© for eorn# :mly Iiiiab©s» I, of & 
good gi'ada, wjb is usetl In tlie ipirlts infi-astyy, 
flie general claeBtflciitions a.r© Hosts and Rosen t/ype, 
wlfcli furtliey specificatlorie as to the partloiila^ state in. 
wlilcii it is ijfowji# MlcMgftii Rosmi rj® ©O'effimMs tim 
lilgliQst ijE'e.raluai on fche isarket^bttt it ii a©t alwa|'« 
superior to isorae otlier Wf«s m fat* as tM femsntatioii 
and f l®M of ®pli?ifcs eo»c®i»a«d.. 
Ryes are also olsssifiefl as *'oowitF:/ rim*' and 
^0-le¥ator delivery"# iieaBs tliat tha 
is ®s it has been r©ee.lir#{| fros flie farm and lias not betn 
mixed in tb.@ ®l«TOt©?s itltli lo* gi-ad® 3?yes. *'ll#fator 
dell^ei'y" vj& is g«ii.0rall|' a mixtw© of s«e ¥#t»j good pje 
wltli some of poomr fttalltj• fli« poiat of ofigla is not 
always dateraiaal)!©# It is the lowtsfe gifaa.®.. sold to t&t 
distilling iiiduitri««# 
k typieftl aaalysis of & good grade imtrican rj® 
sliow© the followins pBmmtmgmt 
Moistxir® 12#® 
Aih 1*3 
Protein fl I §•26) U.g 
Etiier Ixtraet l.S 
eru<i® fib#jp 1*0 
iit&mti (dlastas© eon^ertible} 59 *6 
Gmho liydrafc#® (aeM eou'treftlbl©) 71*1 
gi 
BAHLBI AKi) BARLEY MUm 
Barlej, Msed in anmlle-r quantities in tli® 
distilling iBciustrles t4*aii rjs of oorn^ is tlie laost 
iaportant to Its abllifcy to prodiia® ft hlgli eonctn-
tratioa of tlm diastas#,, vtim. it ii «ll<jw®d to 
®p3fo-ut# la til© brewing industrf it is tfe« prineifsl 
'^min ii0®d and is, tii©r®for©, of gr^at Imposfcaiic©* 
fhar© ai»# kind# of 'mTl9j,ont tli® one that is 
of most it&portmnm i® "Horddm wlgare® or the ar.ciiriary 
®lx»:row barley grown in Illinois, I#wa, IfIseonsin,and 
Iinii08ota# It l»t ft hlgli protein eont«nt and fi#Ms a 
aalt of hlgli diastatie powrnvm 
A tjpieal,-analysi® of & good 'bai'ltf gltes tto® 
following pQreeBtagtsi 
MoistW# 8 #6 
4sli 0,8 
Frotein (N X S.SSl U#3 
lth#r sjct^a@t 
Flto«r §•9 
starch (diastase ©on¥#rtltoi©) 69.g 
Q&sho lifdi»atea faeld eonv©i»tltole) ©8»1 
Weight pay 4? *5 
Barley, fco he tulta'ble f©» laalfeing,. smsl; b® elean, of 
unlfoi's grains, good g.0f®inatliig powtif and good odor. 
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^ s ® S -3 ©, ^ 
as 
,prfdieting wMlmt 
wmlm iim il)g# pm ©f aalt)* 
110,1 • ll»i ip9» ©®nt lit! o ©n| ©.,18 (weight 
1000 k«2»atl«) 
©• l©i» W) itk |tt¥«stlgatttng the 
«0iit«at tM • a mgli <i$at#iskt ladissat©* 
MgH gswliiiLtivt 'pmm* l.» fiutlteoa (?75) iontetiii if 
totmt pi*ot®l*i e«it«at of hmlef wt® itaf Mtaswe of its 
malfclng valu#, ftltfeomgti it »iglit if ti* inOlTidi^ai 
p^ot#ia# eomli fet a«l;»siia«a» f» Cll^ia«ise.i (99) 
»fcat«d %imt %lmm Is a-© relfttlem feh# total proteta 
eeat^iit @f # lj»4#y oat tlit mmmt ®f muflas# wMeti it 
fi»a«lue'te» S« tb« emtmt Bayl'ti- t© 
mipj fi»0Bi i6#:i to 4i4. • 
to acifcioii, ©f 
»li©s?t; «X«©t-3?©^«»agii»tl© wmwm fo? -iO aiiist«« id«tetag». 
fl« foimd tMt t&is mmm a m©re fapld dtvelop--
a^ttt of tfe© mmMtli'imti.m pmm at wtil «» n It p«^y otat 
MsMf pfMrntt^n &t *lfeos#». E» 01ri fa^j f©tm4 ft 
100 pi^ etiit ia tli« poww of tls® lalt 
wtittn fell# l3a»l«f las ^#ia pr®vi«i«lj m wa^tf im 
B4 h.mms$ twrnrntmA wltfe 0«3. per cent a&tntim of »odlT» 
altrat# and tto®» ® li©w« t© »& alt«m«itlag 
ef ti SIO Tolfca aail 4.gS I-IO*® saa|>©r®t.# 
Bt stftttt that tbs w&rt fmm tli® h&pl^j mmlt i# 
m 
deeper ia oolor, lias a odor, ant contains 60 per emt 
mam sugars* 
S,# Df.Pasi (1191 f0tsi<l ttmt fxpdsti!*© ©f t!i@ Mrlej to 
tiltra-¥lol®t ra,fs aoctlerat©® ,g@raiaaM©ii, pfeTfeat® laoM 
gi?owtlii, iiicreaee® %lm fit/araia ooafcfnt,;a:M f&ellitmtas tlm 
formtlon of tfe© ©asfa#®,. 
A» iiethamtr f44S) fom-i. tl»t mfioits alektl omipomidg 
im-WB an iiijnj?l©us eff«0fe os g#.i?aiiiatioa witli tM oMtJ? of 
fesing nlok®! ejmaiSit, alek®! aitrat#.,. alektl cmi?boaatej 
iilektl olil.oi?ids, and ai«k«l smlfatt* M furth.eit tmnH that 
•a co»0®iitrat:ioa of 0#1 |>©.i? mnt alek©3. nitrate tad nlcfeel 
stilfat® aeetl«st®0 gemiaatiou^# 
Barley oentaini ii«ii«r©tis isa^ttyia aad aeMis,ftacl it 1® 
often nmmsmf to ms# ilslnfeetaats# 6, Beolcw C5S) fomd 
hjdrogen p#roJEl€« to b# ©at-lsfaetoi'i' as a dliinfectant amd 
also to 'hmm « ffl©r« ti'«s«f5.eial sffett up&s. the g«i»ffllBating 
pomm thaa th# lim# ti»®ats#»t# M» fopp C^ti} 
Investigated "barlty itilcii poitouM liir# a® foisn<i 
tbat til© graSii® l»d h&m attmefetd 'Isy mloro&i'g&iilssssji 
pftrtletilaply Glb^si»®lla samblBttti# Chtmleal analysis sl»we<l 
prateing to ti&m hmm altered wlfcla tn# formtlom of 
toEie tlisiimlai mnA otiitr nltrog®,ftoii:S #omi?o«dg» fM.» 
iiidieatfs that too- mxeh eafs ©-teiiiot 0»»lg#d ia tliii 
8fls©tiog ©f hmMjf wimthm 1% ig t© b# miti as Bmh. or 
•m bariff malfe* 
m 
MMM 
flit to aaf gfaiR hm 
hmn. allewei t© rfi,tiid nftitat Wft,., 
Mt; vm%m& ®p#-eiflM, mf will -mfm t«s 
aalt m&M fmu basltf i Mitlting la doa© tm m9 pmrpos©!, 
nmmtf , ts© p^qM&0 tm mMfrn®,, diatiass, l»i Mi# 
p©w«^ to mmmt tim iiwoMMe ©tateh ov«i* to tolufel® aMgari# 
fbfi |ji»oe«fiws® is %h» mttXm ef buritfji 
aft:sr lb# i«l«ell0ii %bt ».w i-m ^i¥ia:«d iiato-
iip« tl» gerwXnmtim^ fl«»« 
•tf® imowb n# 4ip1w aafi e«pftrta#at* fh,® lunndiiag 
©f ml® up fee %h& gmmimtlmg op®i»stisa ma tli# 
of th® *l.t Ap# tilt sft®« ytgaraltsfi ©f th« mBth&& 
«s«i foi» fl2« gfBsrmi opemtieas ia 'Milting 
•art! Ip dimming of tlM ba^leyi B, 3,1, g#raiiiatloa| 
4# (ipjliig,# 
fli# ©l#«iimg is-^-ioat bf s#»«ala,g m& nl? eisasiag* 
fiiit 3r©fr«l$s. wsis* eMff* 
St-««pisg is fep t!j# fwp©## af wfttiag tht 
gjpaia» Sfe««plB|5 tanks ajp« fillei ifltli wmt®r ©f tlie 0©rf«0t 
@»ip0iitloii ana tl» Mr ley 1« aMt'i* eimff «»€ "m*^ 
«l#ir#l$ptd gmim flmt 'on tb# gwf*et of tli® wmt®? ana ar# 
®ff* ffck® st«#fliig pei-idd is tT'm 4i td fB 
&«yias til# first g4 til# m%er i« ©Mag-ti @mrf 
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12 lioure antl merj S4 liotire thertsfter uatll tlie gteeplng 
is finlsliscl mA tit# grain Is t'lio.? ? '.j wetfctd* flae 
Is tliea dpalneci off aB<l tlie grala Is retdj for -«rmination» 
flij© floor aetliod of germination Is ©as'rlei on by 
sureacllnj tluj stsepsd -jravn In layers of 8 to 12 Inchoa 
'*• vk on Iri'jc floors over •. ^ <M filttrefl air is blowi# 
l^lie gi'ain is turnofi poriodieally l5y haaci to pt'evmit fch© 
t©CK)0ratii?e rising swqwq 75® F# (Sei'iiinatioii pfoceods, and 
in fros 1£'0-190 hotir-B tlie aeyosplre op yoiing p.'lant has 
Qfom to abo'nt the tonjth o? the ke^ml# O-fowtti mist 
then be stopijed "oj th# green taalt in, ft kSJ.n, 
Tim eospart030111: cietlioci aod driim. eai^rjr o^t tbe 
saifje eptratlons as do«t the floor raetfaod ®xe®:ot %m grain 
is Imiiclltd ittedMnloallf tastead of laantiallf# In tM 
coBjpai'tuieiit fflfitliod the grata 1b placed in oblong tanke aiid 
Is turned t>f mvolM-ng sere*s trav©liag along top of 
til© tattle* In tlie drttm aethod tlit graiB Is turnec by tlie 
action of the revolving drm. thei?© is little dlffarenc© 
iia tlie emits s«eur-ed ffom the ifmem m©tliods» 
Aft#!" th® iprmiiiatioa of ti?# grain, has 3f®aeh«c!, the 
deeii^ad stage, hbMt ,gre®n malt is dried* 1*Ms dryin-,Q my 
lit tlene oo the floor of Imlldings or In eoritimous Iclliis. 
In floor dfylng^ the green mlt Is first spread on the 
top flosr of a tlai?®e stoTj bii.-lding«, Heiated ail' Is foreesi 
ixp tl-ireusli tfe# tniiMing from tia® flr-et After th,& 
m 
gr«ea mlt 1ms %-&m pmtimllj it is drcjfped 
tfe® iteoai floer it ©noomt##s ai? of ft M^imr 
t©ia:p«mttir«» It is mmPmllf droppea to %!i# first flooj? 
wbspe it if finlilati %f tiis In&mtng fe&t aii** tli# st;af»tliis 
gtouM hm wpp¥ oxim^telf 0^ F« with a fiaitlilng 
et IBS^ f». fliti?© ar® m t®t ©.aaditlons of 
s t @ « p £ a g  o r  t o y i t t f  t M  m l t  a ®  U r n  p w o m B m ^  s m » t  m t j  
soeorfllas ta tfe© fartiomlar almfaet'tpistles ©f flat 
Indlirifeal 
Many faotoys in¥oIir©d to tti® Mtlliag of a grain 
aad mnf eojsdltions und mbgtaaets affiet tl» quality of 
•fchs fiaishtd pf^oSmett ffet gjptliii tliessfllws vafy as wm 
iliOTO l)f P* Pfllt {486) wfeo fmm& -llmt fcia?lty gfowtt la cljrf 
seasoai tma a «»« ettipact mad r#f»etiir« Btareli* fMi 
"dry tfasoa^ fearl«y rtttjii'tf iongtj* aaa'aiag tlo®, asd th® 
Ii02»i«iii ait:i*og«a In tM ip®'sultl.ag aalt ii- imrsa®®d wb.il© 
tli« ioluble nltJpo||«n eoastant,, 5'# '?v#i«libe3?2 (6^2)• 
timt ©tiisr, ©tfcyl sleel-ioX, aleoftol, ®thylmret:Mn, 
s#«tald.«lifd.@, imd tarisiis oi»gtao-a#3pc^uf*|' conpomis 
tilt fmm&tim ©f tii# dl&si^«»®, Ii© foi«i4 
tImt 4i6i3t'»«t forsatloa li laM'&l%ti hf ohl#foforia, 
fclit ht^mf mlcotmlBif anliiot, 
bltit, and taimiss# 
B# Momf«ag i€Q&) ussi tli© aethoi of Mot st®«p,lag mt 
4?® C tox>- X% %Qi^s f©ll..©ir»d bf alta.raattj.y aerstiss aM • 
m 
stmpiritj at 10® e» fo.t? M boiart* After ? &Mjn tli« Mlt wm 
©f gcs©fi qwailt^ wl^b a total Iciss of i p»T ee«.t ingttad 
or tim nrnmrnl Ime 10 pes mntm 
I »  i 2 B 2 )  eo»pmr#i the aalts «®etir«d ff*oM 
floor teiaperatttjpeg of-10-13'^ G» te4 §# H® femd 
t!mt ttis lowa-p Qlm a aalt rl©!i#f in tzfefact, 
aextfln, saliAbl# albiisiiBs, fofiaal aad awoniaoal mltFogen, 
and aciditii# 
Many t©®ta imirt tottn mB& to defcersiri# ti» qn&lltj 
of Mrltj isalt* flu# Ltataer aetlioA ©f ii#t«»iiilng diastas® 
aetlvitf is tim ba»« for a mmher csf tli@s« Btfor© 
tiM sf til# teelmieal oMi iists tM# .dlitilling 
IMustflfSj, tb® 'wm i^Qtrnmlf mei.0 fMi 
tsst.wai upon tu® faat -tlmt-well m&lfleA a«lts 
wotjld ttomt wiilM aQdlfitd graia® woiald alafe 
plaoM ia tills test h&g hmu ^mm to Is® 
umeHm^lQ and of little fslii®. 
M&m mzmm 
lalt ©^rfcRlfi fliibst»e»:3 teoiai «g mzjm0g§ 
flitfi® a.i'q dimats.s« m asflas#, peptniaj^ m»3,t^M9,md 
catala®©# By far l;!i® asst iBportmnt -tr® tt» tlastM## 
®r aiafla»@a» ®aet iiatmr® of tbtsf  mmjm0B imM Img 
h&m m foint of mntWQwmsj^ fMf lmw% hmn 4«fl.a«d a« 
"deflatt# imtt.rial eiit«|.y«»pis of o-r aai«i aatur-# wltfa ap^eifio 
pow©i»» of yeaetion^ fetiwd iad©««i hj living sells, Ml; 
Si 
iadSffMant ©f pT@§mm of tht Isttir In thBl^ 6pe»tl©n*'» 
Iltljougli mumwrn. %m to®fs o^riet oa la 
t^flag to liolatt fiatostaa##® .ai eUtitlcsai o«pomicS,Sj» 
tMs lias aot ms y«t bt»a a©e0iiipii,flif4» fit® It lit twitter 
Seiiool l3«3llt¥®0 to sliesieal. iatiiriamli., wMl# 
otii®i»e h&llmm tisat smtostanees «i*® sixtwes of 
elisffilctllf faailiap ia^stme®®. §9ll#ldal eonaept ©t 
®n,s|aii Ms wfe© elaiia that tli# aetitltf Qf %h»' 
Bmjmm 1« i«p®ad«iat nf'Oit the t©gi»®® of il¥isi©%, an<S tlit 
Xmn of feMs 4i¥i#i©ii. mm^B tha in«,«titmtlon of tlri® mzjm 
proQMBBBB* 
Th» mtivltj &f diastas# lii its 6©nire?8loi3 of atas'sli tO' 
sugur- was. Icmg 0oiisi<i«rsd a single tttloa# It wt® tiits 
foimS that tMrt ««» « dlsttaetloE tli© 
pi»op®ptf camsiag liqusfaetioa itai. feljs oat ^<i«iising 
Sf,G«tliafifls®.tlQfi« W&tkewB in ftoeiit •y-tafg l»ir® feeta 
ablt td $uppm9B @m iMl-rldml action* wMl# retalisiiig 
til# otli,«r» lt«i3 1» tb« iigiit; of tk#®« lat®r dleeovti'iei, 
til® of -fewo- taigysits Is ®tlll eootfovffslalt 
Anotlie'r ditisioa of th© sisyi&s@» is a-araylas® m& 
•b-»ajsflaa®, fM® aivifioa wse 'bps ateottl; toy t&e oftieai 
analfsis of iugari foriB^d dtu'lug fcli® of sfcafch# 
fMs lm$.$ to tilt sg»ii«ptioB sf th.9 |>i»«s«a«® in ttaroJi of 
alternating a- mA b- gluos^ldie lisjsfegts and aoa-fttfom 
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grape sugai? 3p@elfli3.es. Kalt aaylas© Is pi»laeipally b-aajlas© 
and yields b-maltoee fTofn Bt&reh* G» van Klii&Gnt)®rg (302) 
Gcmpl®tQ Inforemtion as to tli® aistfeads used ia 
separating tlie «- antl b»STaylas#g, 
!ian|f reports Ix&m ijeea published «s to tli« klnetles of 
til® dlastatic aegFadalioB of efciiroh# .•:5allly (28) showed 
tlmt tiie Imf of laass action tmj govern diastatle activity* 
llow€3V©r,. there Is still a aontroTOrsy as to whether starch 
dsgpadatioii aiai?taet fellowe an e-fastioii of tfc.® first 
order» 
Sinee there is still a dotabt fegaydiag tliS' exact naturs 
of t't& eneymlc catej^iiil mid Ite sad® of aetlort t;h© greater 
part of research h&a- to«®n ©oesiftepefi from ttie otr©r«all effect# 
Of Bei»gh0ir;i (44) showed that; li e«-soft®b®d «ater iaMt3its 
amjlaae activity dxm to th© adsorption of tlii enzyiaes by 
EtagiiesiUia b^j^iroslda wliioii is altfsys present in this treat-
iient * 
E»' Ifakamiira (417) gho'iyed that je&Bt Jtaie© .lias llttl® 
protective on taka-diaetafs® w1.i©b iieattd to SO'® 0» 
^lle nalt lnfnaion.0 prepared, eoltl, tJien bollsd and filtered, 
Imv© good protectl^'*® ppopefties# 11® f'urtli®!' stated tlmt tli© 
ppot®ctli^« action Is dtio to tli®. caloiiaa Qontmtw Ppoia tbi® 
110 concluded that Is an or ano^-ealclum soinpomid an,d 
its loss In activity wiien heated Is dwi to tlae loss of 
cQabin#ci ealcltiai.# 
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M» Hoia©r©X' CB68} ..fomd tiiat if fch# diastase sol-atlon 
is allcallne and la filtered & Ohaiabti'Ialtt filter. 
It fesialns metl¥«<* Solutions wliieli ar« aeid sr neutral 
"b-oeoae totally' Inaeti^e. Ht conaiudtd tl«t tb® eolloldal 
®ubstmcs of tb® snEjmQ Is adsorbed by th® poreelain in 
aelc! or aenfcral solutions-* 
•file pH TO1u8 smms to plaj s rafcli#i» li.-porfcant role lis 
diasfcatlc activity# A* OpirlE (4Si) foum^ that in a pH 
range of 3»S to 6*S any ehangcse in aetl¥it^' cl®p®iid upon 
plifsteal alt©.i'atlotts in the etibetrftttj wklle ia pH TOlties 
onfcslfi® tM,S' range thefe Is a loss or aetiTlty# 
!:#• Ml®i? CIO) f©Mn4 tbat at SO® e» aiastaa® 1® aost acti¥© 
at a pH of 4 #9 •arid the opt! lur.i pi .rmtge is front. 4»6 to 
5»E* Any eli&ng# iwom these con^itims qixieklf retards tbe 
eni^ia®* A pll valtt® of 2,1 cKusaa eoraplete liiaetiTOtiaa 
a® does a pH of 8*1# I't a pH of ?#0f that*# i® onlj a sliglit 
aeti¥ltf» •g* SbtriWR (SSS) fotaiiS salt dl&staso aet?v\''lty 
In pH pang® of -2*0 •%© 9.»G witli %h® 'aiaaclam at a pS of 4*4 
to 4t5» 
w» BiedtFaann (48| !»lS-#v#d fch© &ftmt of p!l mlm on 
fiiastatic aetivitf wts ov«r-^^sfciiimt©d mm& that otlier loas 
Imd a pf'oaotiaeea tffect* If® s%-ated tl»t If tl» enEsia© 
eone.®o.trat-lofi is high, eno-agli fli® pi vaXu# will time no 
oil tfe® jp'aaetion 
fbe ©fftetfi of ehort wave ..fsdlatlaiis on ^iastas© wer® 
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studiM 'bj C314)« Iwldlafclon of citasta»# 
aolutions with •wm&B of 2, 4, 10 and IS n» has a© ©ffsct 
on th® lioewtotMi |SS1) t!at mdiii® 
erafeziatloas tti« aotloa of ilsstaa## H, Sellitr (107) 
found tliat nIfci»a-.*#lol#t radiatloa CiOO*SlS bi.#u#) d«®tooys 
Eialt diastas#^ radifetieas stisttlate tb® gtareh 
conversion tllgiitif* S. Bs.ne?|®« C$S) fomid that »al% 
dii.atas0 is corapl^tely bjr ult3p#-¥loi«t radiations 
but it is prottottt fmm tMs aefcioa hf asf&raglii#^ formic 
acid, aaaoaltim .galatin®, ©fee* Tii# pf€>t®^etlv« aetiam 
d.®p«ads upon Um empmltf of %hB substsnet to abeoFl) tht 
dostmetive mmwe l«n,gtli,s &t tli« ligD-t* 
f» fmmm C4fSj fomi aaiaoiiit r«aet« wlfefa. dlaftast^biat 
fch© t»6t: nsitnm of the Bm&tdon §m. ast b« H® 
fottfld tMt aMalifd^s mre not ttimrifclal fof €ia»tati© 
aetlvlty* f* panzer (ifs) furthef x'eportM th&t th$ actioa 
of aiiimorila i» tli® gaa# witli active dlastast ts wltJi tlmt 
wtiieb. Mb b#«ri imetlirstsd "bj f, Pmng®^ (474) fomt 
timt hfarogts eM-Oftde ®t©ps aiastatio aotion aM t!i« 
origlBftl aetiiritj is &slf partlslly ftstorsd hf tiamoaia 
gas# f* P»as«r C4?t] f#md timt la^gt mmwatB of I^drogen 
eiiloride a-r® ttoe9.»»1>©d Uj aiastas® wltb a lo0« la convtrslaia 
pow«.p, but 111® hj&ogm &hlmlde mm te® rtaowd imm the 
atoBio- fey a ¥ae««ia^^ wliilt tli« "hfelil0jpidt 
ifi not ftaaily lib«jpatt4 fi*« ottits* gf©mp«» 
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ts» 1# Thsmm Mt® a». lmM.bito^ 
aetton e¥fii la sssali aisoiiafrS .bM &a aetWfeting astion wfeia 
tliely ooa0eiit»fcioa 4f Irxaremstd, fbl® i» • eQofcparf to tiat 
aetiont of efeloriae®, phQBpto&tm of 
sodium mid p#ta®@5.®a# W# ®l.ss-o» tmmi& .leiidt and 
fluoricl® iarm .t;o 1»¥» m Inaetimtimg ©fftet wp.oia, cliaefcas©* 
I,« H&wkliiS |Sg@|' all oiiloridss to fte.c#l0»t0 dlastatlo 
aefivlti' at vaFtotta •e0»e«n,fefatlon©# Pajrjrie elilo'i'icle was 
th® most with, aa laareastd ftatiflfcf of gil pe:p eeiit 
at a ©oao«n%i»a%lofi of ©*.000125 .lao.leif® . Tb#re is m infliwne© 
of Gil# salt tjpoa tla« othet' in Its meMm on dlast&s## 
Berc^illtr i4S| tomA Pm aiaststie actifitj' of ,.mlt to 
"be Inlilbitea, fey la t!i# QvmP of iodlR®,. hs^omimj, 
elilo.i'lrie* fh® pfot.«e.t.lw motion of st&mh le gjpeatest wltto. 
eMorint aat lt#«t with. §» ©sby (MW) tom^ t-liat 
m.m «ti»omgly iiet;,i¥fl.te«l t>f clxl©i»id« iorifi aad w«&fely 
a.etiv«.t©d tjf potssiittm, bltrttt, ftsfi fltistajpld# iohfl# 
fli« ©ffeet #f Miatral salts os ilastas® far-les 0o.a®lcl®j?afelf 
&9pmiU.n$ upom %h& ©one#iiti»atioa ©f th® salt acd of tli® 
«i3-r-^o. At Hate (gSfl foxmd mutml salts t© fteeslepiit# 
aetifltj w1a®.s p'eatat in diluted birffei* jsolmtiea® tlmt a?® 
aor-© a.cid thtei t'lie optiiaaia for the ©iisfme# la conoantrat®^ 
biiff#!* solutioss, ii«tral, aalts pstayd W. .Haarsman 
C23.6} similar f-tenlts with tfei aalfes ef %hs Sof8»i.gt#p 
«epl«s* 
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!!• Heyl (2B3) that prlaary patassium plioepiiat® 
tlie action of dlastas# wMl® -tli® s®eon«lary 
potaeeliia phosplmt® inhibiti prepar«t dlastast 
solutions and stlBWlatt® old solutions# P.to« tMe work he 
coaoluded tiaat tlit rat® of iiydpolysi® of stareti gdlistions 
follows tli© siiapl® (1) iritbiule} fomiila indi'Oatlns tliat 
onlj part of tb® stareli. is aet^-d upoa« 
fii© effect -of many hm-wj laetalg on th® dlastatlc mtlvltj 
has Imm studied# 11% Olsson C4St) foiffid the aajlaee actiirit|' 
to toe Mlved toy a emeeats-atioB of g»l X 10*"'^ noTiml silver 
nitrate, Otiiar he&vj ai©tale isMblt the activity bxit ,not 
to, sticli an mtmt. A* Bai;i>:'.i;artfii C36| foimd dilute soluti Jis 
of salts of a«tals gMierallf 'hmve oa iBbibltory action® 
©• Mori (S96) tcmmd that tlie liibXQiMorj action of sllv@i« 
cb.loi'lde, silver silw^op nitv&te, oopp«r stilfat©, 
and, lead ac®fcat« Is a fmction of eofMs©intration# 
InMbitoff action of sllrm*, gold, ©opp«r# and l«a€l stand/s in 
ration of 1 t 1/18 i l/W i 1/1400, 
Organic a« well a© inorgaalo eoapowids aff«©t. cliaiigts in 
tlie rate as wall as th© extent of dtastfttie activity* 
R» .Clark (104) found that el"ilo:robfdi"ln,' tixiourea, and 
potasslma Wslmj&BAte increase thm aetifitj at low eon-* 
ceutrmtlons <0f4 per mmt solutions) and that higlier 
Goneentpation (& per cent Bolutims) dtsreas^e® tim- aetlTitj* 
!• OMsaon •{460) fowid that elt.r&t®s, havs nd influence on 
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diastase at the opfcitaitts pH "but rttard tlie a'0tiiritf at 
Mgh. or low pi lvalue®« H. Pflngsbel® |50®) fomacl tMt 
b&rlej asyias® cannot l>e activated fey slfclsei? glxitatMou® 
or y©ast eo^omds# H# PyifigMieia fSOJ..)^ lioweves'^ foimd 
timt a OtOOOl siQlar BQlutiQQ ©f gtotathloa© ao^tiirates 
salt aaylaa®* !.• Mfstteweki (4X4) f©mia€ ttiat gljeln® 
stiffiulates arnyla®# m&tlvitj Jmt tti&t tiii® aestivation 
G&B &t suppressed witli ealelma elilo^rida# f# Gteaasscs (96) 
claiatci ttiat tbe aetioa of laalt aafl»®« is a fiinotioii of 
two fer'-.'ontg • 1, lliiiiefieB staj»@li| 2, ehaiiges it to si^gap* 
flje pi'odttetloB of siaf to# i»e oa,« of these or 
to a spteiml eiitfm* H® foimcl flat fcbe demtJplRlgliig power 
Is inhibited p'S^alJ.©! t© tlie liquefjm f-i or. He aleo 
fotliicl that:; 'os8#a in siiltabl© coa©««ti:»ati©iri sctlTate tim 
llqtiefylag «iid dext^inlilBg power inxt Inhibit tto 
sacciiarifylag power* l'.tUyl sleoliol isMbits all fiaaotl.on® 
of tlie eiisfs®# 
Oth«f «a«|W8 mm always ' fomnd .alo»g wltti tlia ajtiflases 
and siay afftet tbeiX' aefeS^ity, W» BiadtPiaaan (5©) found 
tlmt pepsin mi& .retaMs aiiistotie actlTifcy wtill® 
trypsin tms littl® ©ff©et» W, Sclm®i«l®wiM C535) 
investigated tli® of nttiiei*oiis siifettaaoas ana tomd 
ttwit p0ptcm<ip asparagliie mid &lbimln txept a faworabl© 
influaiiee wtiil# sicoliol an.d. ettwx* are lBjurloiif» He also 
foiand tlmt eltrle aafi seetie aeM-e la ooae^nti'atlcjn of 
OfOOl p& mmt Imm a faforablt setioa wMle tMy retard 
actloa In eGScentS's.'fcioas of 0,01 per cent* F., Ca'ajoll® CSS) 
found tlmt tetrMifitiaylajimiOiiiUBi lijdpoxide and. eiioiln# have 
nc efr^ot oil i?l» saylaljcia aetivitf* 
laltase, aaotla®r tiMja® thleli aliwje aoteiip&altif tii@ 
mmjl&mSf is also aff'^dted ijy fortign suhstmm^, m vm 
shorn hj 1, lCop&ea#wiM (Sll),>- wlio fsimi tMt tfetre is 
iittle fell© .acfclo-ii of,0i"gaiiio .ima 
lno2?gaalc mM& %m to tliiii' ^itrnt oa tl» saltaa® 
actiirlty# lit ali© fotma fcfest boi*i© mett fit¥oi?6 tlis activity 
and timt, in opganie aeids, an ImWmsB of • G Eg - ddeX'sssts 
til© aetlirity, Ghloj«ia« aacl phenol ist low eoaees.feratloji 
Inteaelf J tii® aftltatt activity* 
Eait cfttalas0|, anotlier eatyme aggocintti with %M 
&sflases, i# b|- its t© a«©©iipos© 
^m?Qgeii p8i»03ci4«,, !• C37&) femfi timt $.% EO® C» 
lE s 0»95 riorsal solmtsi^a of lifdf^gtsi p«i*Q3elde> ttm. optima 
pi to1ii« fof tli© f««.etloa is Mtwmti T itai 8# H« ftl®o 
fe«n<J Vh&t tbi Is&etif&tiori ©f ea%»Iai« i« 
tomtoJ-td wIj,@b ©oae#att'«t40ii Is 
1«. OlmisaMa^jaa (93) foujid M» iuMbifcloit of <satalas9 hf 
laatmlllc ions t© follow tMa of mol^eulsi* weight. 
H® ©smlmdM timfc «« #ffe<sfc of %-ii# salt is tlirongb its action 
OR th® ifcatt^of diii|w.«»«ion of the mzjmm* A« f|«4tjniBiikova |607| 
fo'imcl ttsat o2?gaiai$ sad iaorjanic poisQits sttiimiatJ® 
eatalasf &etivity* He fouM baidMiii elaiofidt hat Mi® 
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Btra Btlmul&tiiig aetioa of tbe Inorgamio wliilt 
siagfieslnffi. cMorldd is nest. 
•MM AOflOM OF AmLABES 01 tfaROH 
fli© aotioa ©f tafias#® on #t;a.p@b Is 1, 
liqiitfaetioni B, Ttrnr® is & poB$lhilltj 
of tiier® "btiug n fcMrd aetloi, aaselj# that of forming 
dext-fln. Sixim star-eh is ia a gj?sl» forsntiea,, it mtist 
tirnt trestM In emm mmim ts brsafc tim gralae# Mwm 
fciiii li €ob# tl» is ia a eelloldsl state which 
Taries witti tto# gmims ms®A an-i the t^eatiaesfe follo^d# 
1. Spa (5861 fo«BA %lm.t tIa© eislloldal cMr&ct#!* of th# «taf®lx 
Ms no Intlmnm m tta.® aaiflafe aefciiritf toiat: th&t shariges 
in the oolloldai stat« df tlat tiisfs©, sotetion affeet It 
sliglitl-f* 2a aeicl the aaioas tffeet li^y-drol^fsis of 
til# starcli wMl© in mXkAlim Tmg@ tIa.# ca.tiofi.® ©ffeot lt« 
B« QzGgo (68*7} fmsid tMt tti® saall grains of atareh alttiough 
M-rlug a IsigU. ¥lse0sity gl¥© a h&tter fl«M of eoOTeriion* 
P, littBlsadtf CM7,) foimd ftefe, if tb® stirfaet of ©ora ii 
odwrsd wltb a protteliiTe amfestaaes smoii as th% 
dextrin isoatent ioercases d^rlBg oss-rsFsiQii# 
In the sE^la#« aegfadatiori of sljai*ali, 'feotli laAltos© and 
§«xtriia are fomtd# In praetid© th9 MgTM&tloii dealyad 
f&vorB tim fojpflmtioa of tli® bigtiest fossible pt-roeatage of 
amlto&e* §* Prsain (SOS) gueeeedecl in atciii'lrig 95•S pti? c«at 
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mmvei'Bion hj mliig a Irirge exoass ot rn&lt extract# 
L# d'elioop CE6-S} fmmd thmt if ,a sufflcisat aiaoiint of 
•co«ns^K© Is p»es«Bt a yield ct 9Q p«P ©eat of aaitos® 
can Im smuTei<» li'ifcli saall amotcits of the ^oBm^frng th.@ 
reaction stope at 80 jmr mnt 13aic@i* (29) 
fomd th&t til# aMitioa of qxg&sm malt ims'mB&B tha 
sotifltf aM stjgg#sfe»4 it is to fclit pyolstolftlo mizfme 
of malt wMob, lll>®r«t®s mora ftnylast, 1». Windlseli (643) 
bell we ci fell# jMjrntml mtm'e &f tim grl«t sad kind of 
stareti affeot tM saoelmi'lf'yxng Bf a 4 hous? 
mashing at 60® C«, h.# twe-ofsd a 03 pfif csat iotofellit.y of 
%M staralies of barlaf asd wheat, SS i»i* e@iit sol«b;ljLitj 
of potato stm*Gh,mnd 18 to 20 p#p mmt 8olt*'t3illty of oorii 
and rlee starea# -fi-t §5® G» for 4 hmrep SO p#T eent ©f 
rice stapeb. anfl S5 mnt of torn gfc&reb art 
M* Bokbard (116) atatM tsli© optlamm •eenTOygidn of stareii 
to aialtost is at SO»SS® C. aaii th#s8 conditions tti# 
"best fields will siiow 80 per o«at mslt®®© aiii BO per <5»at 
It ims "bmm ®«gg;«st@d tlmt light afffotes tii® ttgradstion 
of atai'cb "aj aajlasee# k*'Mmm C^19) fcmiad that •$ photo-
s0iisiti2ati€»G «f£'@et prodneitd dtifiag liydffoljiis hy InteTOsl 
ss:ereans of jriiioreseeia djm laer.ea«@f the mt# of produetlon 
of $ixg&s» E# feelieftd a lO'Os© o.oaiJ0mi€ is formed Imtmmn 
the •dj'-© ami 'SaylaBe wliieli, on tb,© sddltloa of liglit, foJ?is» 
m 
a p®.roxld.® eapabl« $f removing the diastaea laliibltloii#. 
Manf mlt'B, feotti orgaiilo an4 iii®.pgaaie, laf imenee tlj# 
ftetion of amylafi® m stareli# i« Jaae® C2St} fonudt ti»t 
potasslna QhXmtm ttm mmym ftipoatlfelt f©r 
til# forsatioa of dextflu, wbllt 1% hm upm 
tiie m%zfm% produoia stigai» fraa a#xti»li3,* 0* Qes>'hms? (2101 
sl«jwM thmt »&1%B #f tli» mmohmM aeMs, wbeii prtstat la 
low .aeeelwat# th# hydrolysis of starfli 
hf tilt ai^lelftle tnjpaes* e# Cil4J also fomS that 
low c5cjiie#at3rati©a« ®f ii0iit,p«.l salts ©f aasuala froa mimml 
a0idf »ee«l®rfittii mmw»im of stajpta,. irMlt tjlief pttard Ife 
in high oo»0«at3?aticai p«f ©#at)« Tlii biearbotimteSj^ 
If Bimteal t® s®tlifl aet tlailajplf to the mmmima 
gaits* fl3J; etoloridt® of mhMlnm ai3.fl eaiseiiia a@0®l®«tt. 
tli« aetloa mlf Bllchttjf, wMlt lltMw ©Morld.® r®taM« It 
ia proporfeloa to tint e&lt -^Qsetotrnti©!!# 
AM «&om tof H» 1507) the ©Mer ot ®t.l«alafeidjQ 
hj mn%ml i&ltf naifttr n»fairoralJl# sondlticaii of pf. It 
sodium 0lil©rM«|, p©tftg»iwa ehleri^#, goClm® sulfate «ad 
so4itii» wMl@ t&mmhlQ pU ©©niitioas, tli® 
ti«-at3Pftl salts ftf't m% #«ssi3tliil ^ t# th# mQttfitw of mmflme* 
Hi, SlieriBaii CSSS), msiiig tiffifoeM0S*ie and pltoiptiofi© aeid# 
md pTlmpf po'tsssiw pliospbafe#^ sstersitttd th® ©ptlsaia pi 
for ttarofe. 4«gmda'tioia te h& 4»4 la &mh cae®* fb.« saltos# 
forioatioo waa .Qip®«tly pwQpovtlm&l t© th® @n#jgi« ©©aetatfatio^ 
m 
aM h# coiiM B0t flad ft etssafclon of lijdFolfsli at 
80 pfi'S" e,®Bt ©qmlMtelm as elftlm«4 by seat iinrtstigatore# 
§# Ilia |S0O} fo«i€ %hM% mloimi siilfatt mi, ml&ivm 
clilerlit >#t;ar4 botli tli® 2.l(ni#fjl»g «it «a©e}m.i»lfflii.g ot 
it®rc!i- Q*^ Wt at 60® 0* lif«tf*etrlc»a i® 
kmor&ixiS to e» (217), eadaliaa potasslam 
oxftlattj, soilti® fine ®«€ §aletw eialerld# 
in lew eo»«ati"mfei#a* &&¥«• m Bitmt ufaa tfctt eoa^eraJLon of 
soluble .stajpeliji wMl# i»8jreiUE»7 aM all^ef gftlts rtt&rd 
mnfmn%.m.g but tMa aetion is to® to •« fiiJPiiet acti-©a, 
m. tlif amxlass# I3« mwhsr (2M) tSmt 
©tooaim, pmgomXmh&md siaagaa#®# salti mee^ltrat® atsjlolyfeie 
coiif#rslo« wMlt f#i»r©«« s&lts F«fei.r€ it fa all ean-etotfatioas# 
TH« fftartatiea ©f fefdrolyslg bj eittafm asd slse salts wa© 
fouRd Df Q» Gertetp CSIO) t© ibe dia# to aetloa ©a teotb the 
enafiii.«s «a4 tht 
C» 121$ I tlmfc eeppet* elalQi'id# 
&omm'-Blon in low eoiie-«at»ti®ntis, lafgtr 
eoiietfiteatidosp mm& again in atill :i*pg«l» 
«o»e#iitratl©iis* 0&M 0lil.©ptd# retaMs aetten is propoftida 
to its oonc#at»ti©a, wMl# platlnit ohloriit. whta ®cli®d to 
etai*#!! a@e«ltjpal;«» tla# e0iiy«r»l«' np t© & mm%mtmtim ot 
1» Mlltsi'eia »1« retftM© it sfeoir® tbat* piatlnle 
t» aM«d fco tli® 4isstmf@ folutisji » wrntmr^tng 
mtlm i» prmmt in all ooiicenfcrstloa®* 
II# Olssoa (4641 ia Mb ittnllte m tbt tfffet®. sf 
p0i6om ©» til® m&mmiom. ©f tMti ®©pp®f 
sulfate md i&dim awdr@m0 tootli -emA 
me&imritimtlm* I« gtotfMi CS©4) ftwt glyoino, 
filimliie, ph0Mfl&lmmM0 m4 »t« of 
fefteolj®!® of gttsjpofe bf protteting tb# tiagpi® frc» 
d®fc«rl®i»&tl9ii 1» tilt af«t0tis ti®pe-rel^»s in wM«fe. it atts# 
H* Sh®.ri«ri &%B'0 fom.d tfaafc as^p&rtie ftsit aai. 
asparsgln# mmelernkt^ tla« astioa df salt 
1, 0lil®s©a .|4ai) atttSitfi fch# mtim of <i3JEal©ias oa 
tb® 'b^^-^tjsls Qf timt tuialn#,. 
elnoiiosiiis,«4 tim/mttm* €» 0#i?l5@r 
f0iml that th® basle salts of '^nintm at« tM 
mm-QTsiQU of g|ai*oti bf «ylas«s» S©mt of tsh® ^alts 
«,ee®l®fat©' tli# aotiea in all fi»o|>ortl#ii#» !« alao 
?«pojpt©a tlmt eatffiB#' a»d eedtia® In sml% 
maiowits «M imirt no »9%&r€ln$ aetisa mtil mm^h Isfgtf 
mmmtB »e 4eeai?diisg %© F, Csnjollt im), 
Qthjl&mdimim, pntmrn^im, mA tim 
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eoolisg is doiit hf ©oils piaetd is tlis mmnh tub* 
fh® tmb is ftlt© ii<pipp®'fi with .i*»irol.'erijjg mkme whieii trawJ, 
at ft 8p«t€ of &hou% It • lli& »pm4. rfelt#» ae% ©aly 
requdLft pme'w "bttt: als# m%A9^tlm 'rissotat 
Mtse to sate with tli«. i«ak#« tlnis pm'wmtimg gmA stiftimg* 
Xf yj« is to %e w,«t€ Im tE@ m&shf th& oars 
aasii is @ool«d t«j 16§*^ f« aafi tli# gsciwiii. fft 1® asld®«l«. fM» 
ie imiiilJifclrit?! fo? 10 atatitts, mad tl» elmrg® 
li tliea edolfiift t© 14S®^ F» fh« ern#ii®4 «lt 1» 
146® P» mtll 
fsetion and «aeel«i*lfiea^ioa ar# sompitta# fMs 
aboat 45 miaut®i» Tkm fiaialitd astsli. i© tfm& 
eo©l«d to tli# deslrti fo^ iwsmmti.ms* "^is 
i3ooii»g mj fe« lojis Im tl» mth. tiih or i» immt iatef»c!miigej'» 
wMlt tti® *sli ig ^sliig pasifid to tli® fermating rocsat 
fim &hote e-oRdiftioa® waat ?ari«t to ®$«t tli« 
.and otitisieal csliai»-|iet«^4©tlfi® 0f tl» giraiat# e®3?|jftin ©tktJP 
l»M.et;l0.®s mf to# tistdji fn&ti, as aa^iiig i ©tot Qt t1» «3.t 
wjltli thf 0@m» fM« b«lf» fftwflt tilt fg^Mfeioa ©f tli# 
¥ise©ns toftttog 0X1 the ®®&1 grata mtid aJJowt a better 
piitifyiag a©ti©ii* It «3.so tliiai the masli, tlaertby -rMiieiBs 
tfaif. power »«ttsiai»y fof tli® f:atees« 
testli#r wkieh gmy o® d«®lrmfele, 1» tli« addition 
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of disinfecting eompcsinids at tli® same tlai# timt the rjm is 
ad.d®d. This ie don® t© p©d«e« tiis l»aotsi»lt mA molds on tlie 
rjw and salt,, ab the»« {jralns ure not lieftteA tO' a temperatur© 
Mgh enouijii to stepllls© tl»m# 
U l g a  p m & e n r e  M m s h i n g  1@ done in Qr<i®J? to get eoaplet® 
conversion of all tli© stare'ii ia tli© .grains. Tim px'o&me 
is essentialIf as f®ll©w»s 
The @tnlpatent Is a long efliiidrlcal eoatairier capalal® 
.of holding presiiff«@ mjs to tO pmndB per iq# is# It is 
equipped frith an off e«iiter abaffc to tftiiek ar® fastensd fche 
stlwiiig arms* fhls ^eooker^j as it li le Qtmpged 
with wat;®r iaatt.l it eoiifcalRS 20-22 galloas for #ac1i 
(56 lbs,) of coni ttot la to "be laashecl# fli® a'Olditj of 
tlie water is *c!Jttefc®4 w.ltli. mold or bmr until 
a pli of 5«5 is reached# fii.® water is b©»t©si to 150® P# and 
tl'it c?aok#d oom ii aMti* 'I'be efiarg® l.i tili#.n lieatecl with 
life steam a pressure of 70 fco 80 pounds per sq*. in. 
ii secured# TM pmsMum is tiwn tlowlf r©i#ss#d aM a 
momiiE Is dmwB In tb# eoolcei?* fMs j»#dsact.lon of th® 
cO 'QIb til© etiarg® t© tb.® tempepatui?© fof tli© addition 
of the laalt er t'a® f»ye, tf rj© is t© ,4ftei" cooling, 
ths ^tmTge Is t»t»i to « "dr=6p tub*' v'ixIqIx ig essentially a 
.masia tub and ttia malt lag in earriei on in t'fe® same laaaner 
tlmt is ttS0d In tfm sash tub KStliod# 
s@ 
la t!b0 Mgli 6»#fclng ®f tii# e«fii, eaf« mxat 
ij© tftl:©i5. In fet&tisf tb.® ehafge with tii© kigli p?t@®ta»e 
iteaa. If Mated t#o exee«si¥« eafftKellgatioa 
tak®a plae© wMelx ©inwts « l©ss ia jieM a« w®il as 
d#^«loptag a bwrmt a<i©i» tl&wor to %b« 
distillat## 
Altlio'agli til® high ©o©l£lQ§ @f* tlis com sllowa 
& aijefe betttr eoatersioB of tli# sttirels in tii# gra.iB|,, 
ftfiulfclag ia it also ©sns«i a a#gmditfcl©ii 
of t.a€ .fat®# latttr atstioa glT«a ©ospoxmfis 
that af# iiet«4 upsa tto.t jmsts inrlag ferBieatation# 
fh« resulting *&«««• iw»t hm €l«%lll©d ftt ft Mgli pfoef in 
ofdei* to gift a i'stisfaetoff fistshii pro€tiot# 
fh® proefasea inwlftd .in aasMag Mirii i»«§.eiv®d 
sosisiiltpatolt altlioygii tM gmmt'&r part of tha 
work M.S hmn den© ©s ferswwy msis'lje®# 
1» Soiifaag {^ti j fcimttd fehat m ttid-fomgli i.ig®8tioii of ttm 
gmin. with mtw$ prio* to ifta.sliliig,, ia#r»ast® tti« yield 
fyo® 0»3 t0 S per e@al;, »« fladlg«li (iS#), fs-oai Ms stuii©8 
011. Mfley laftsls#® dtfeersintd ttmt tfe® Mstior th# tsaaperiatiip®, 
up to tfe© gr®at0,r tli# ewsvereioa aad t'hafc jjirolongeii 
Mslilng Immmm tli® pei»e.tiitag« of malt.©.®®# B* (329) 
r^port^a.. til® fl«Xt aS alcohol to b® wliea siftlt is 
to. til® imtla ia two portions liistdad ©f ail at one tlae* 
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1, (653) BhQmA tint nftstiiag iaa«» prsssurt 
gi.w0S &hmt tM at®# yi#lds tb.# lBwol%*img pre-
clig®®tioo arid p3*Qt§SM ,r«0t* fli« aaemit. sf pi'cjttlii to 
f o l m t i o a  i s  a b o u t  % & «  . e & m «  f a r  h s t h  * •  W i n d l s o h  ( B 4 § )  
also fomci th&t tfe® ©ptiam te*i>erittnr« for t.h« formtlo®, 
of p«yaaium%l;^ sut foraai nitrogen ir&rim with t;lit 
tta# of ii»«liiii.g» fl» f.sfaal alteogtn with 
iae.f©aa®i. teeerding t© E# l©fkSss (Sf©) low 
tempermtiife imsghlng of eora th® »iti?-©g«» la a foj*a 
not readilf •aanlailatol® hj tlie foitstft, B* Iitll«|' <i9S) 
BhQm^d %h&t salts tffeot th# lelubillti* of tls@ pi'otein# 
ttiTing taasiiiag ft:M tl»t tb® soltilalt altrog®a eo»t«iit is & 
pai»«i3olie fmetim &t tbt pH mlua ml&i^ ftilfat®, 
eMorld®, e&leliaa ©Woi^ii®, iiai petasilw siAlfat#, 
Willi® tlie of aiagiieiitiffi, f«f#oms l.f©% ' 
m& alumioiiw til sliaw a» iaMDit-loa «.t « pi of 4»6, 
AecQPtling 1# iitmrn CS?4) tM 0#S solai? ®totems .solution® 
©f litorgtiii© issfsa®®. tb® iolubilitjf of 
tli® in grains during Bayliln,i^» 
fl» pH talm©# ms«d ia tfc.e wMMh tmtes BhonM eoiiicld# 
thos® gUrm &b th& optlmm f©r %M mmflmBe acfclfity# 
lu &§tml pm&Mm). ®l blf M.gbe.i» «re ms®<i aii® t© 
til® inabUlfef to s«te© ©©?p@et-i.oas later oa ia tiw px*0B€MB^ 
I* Btrtefifli: (42) tiist th® oftiswi fH is 4.5^*5, at 
a Bialtlag ttnperatmi'e of SO^ Of is 4»8*5*4 at 60®' C»| .aat 
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§.#S C» 1« imifaas {403) f©md tMt a rtdmetion 
in aeldity taylng masliiag cams#® a deerta#® In eoltibif 
nltfogerit 1« Moufaiig |402| also f©i»d timt "bj the- acMitlos 
©f ptiospiiorlG aad laetie acid difforsat eff®ets lipoii 
©asiiiiig ar@ Bteiirei# Pii,©eplioi»lo aeid gi¥«s &#»t pesnltB 
at a saeliing t#Bii«i?atiir© ©f $0'® 0# wiiile laotl© glf®@ best 
reemltf? at 46® C# X»aetle scM #aMS©0 a 'bett#? ©acciiai?5-.flo.atioii> 
an iaepeifcgtd md mn laefsafi© is the aiiomnt of solu'bl® 
Tim sasljiiis fi^uaaUltles of 
tb# stareli Is ft forsi mm&h i® not attaelstfi hj %ti» yeasfc 
iaajiias# fhe eliaag® of tM-s iimttriftl omx> t$ a foria wMcli 
ean be aottd. tipm Is kusmi m &ttet>-*mMWBT6tm4 Th&^etoTBf 
sytffieleat Bmlt mttst Ise •pi»'0s«at %Q o«i*y ©tit fb.#s« 
jpaactlonsa 1# Deplaiittt® lltg) statt-d %liat &nj mthoA tisnd to 
-ietiemiat tMa af%er*e smf®i*sion power nust to® fea««4 n-pon tti® 
.0©a»l<S«i?atl oa of th& asiailif of 'b*8Ii| ©tMrwie#, 
InesjprtQt ftgiilt# W'OmM "b® s^ciii'ta* S« let { ! $ § }  TotoA t t m . %  
twmmt&tim ef  aei i .  eeat t j r ted ».sfe©s g i f ts  -fsaet i  W%tm 
retttlts wilts 2 to B pel' mmt of salt 1® aiitd# 
§9 
00 
•feait ia th# tmm gmer&llj appiitd to all tlios# 
miepoorg:&iii»»g wMeli d#e©ap#i# sugstr soltitlon® int© 
aloolioJl oas»t»©ii atial4®« B©ta!Qi©all|' gpeaking, yeast;® 
iij?e walmlXnlmr faagi, Alefe af# apimwtmt otal ia 
eliap-® aad multiply bijaiiag* flitf tetiong •!© tb© ssseond 
fe»ad gro«p Qi v^gtfcablt §f©wtto.s^ 1##*,. tiaw# wiiiefi a& 
no't coatain elil0i»epliyil, aad ar@, •fcli$f#faje0, iaeapatol# of 
aamfaettaring tl»ly ora f©od» flaere are a iitafflfe#!* of 
sp#eifie steftlni ©f f#a«fes, but tM tw© moet Impertant are? 
i, iaeeMi?9Sps«i mmviBim or aa4 dlsMlIerf yenstaj 
g, sacelmi?oaf-#»i tlilpfeidems or wine f#asts» fh# .£l3?®t 
gfoup^ th© ®aeeMronyxes etreTisia#,. c0t3.t«liB « Xa.Jpg® 
liteiitoer of iBdivldijal ftai-b® wMeb art iifftrtatiated ffom 
tach oth»» hj gTowlng giaat mlml&Bg tb® 
emi*tj0,liydrat«i #iieh, will fefsent smA the naomt ef 
ftlaoiiol &ad ottoer p»©teefee thty will p^oSnee# 
Tftasfe® m-mw In as tiff# la alEtwfi not mlf witli otMr 
y«asts tnt also.witE |j«et®ria» f© ettmi?® a sultabl© strain 
fof ftratatlag it li tt«<s#»ii£ry to 
j«ast@ fJPw ©mefci otker* flati*© ai'« twe g«ii®ral nttliQds, .fop 
ae0#aii>lisM.]eg tM»i tli# ptifsiol^gleal aetlioa} 2, tli» 
tingl-t e«ll emltmr®# 
flie plg'slolofieal aethoa Is fesset upm tli® faet tbat on# 
raet ©f feast ssay grew readily ia, a aertala miti'laafc mMltm, 
63. 
irtiile ©tiidr ani Dmcteria will Ij© killiS oip will 
reaaia px-adtiaaXlf 4#rB«at# Bf gf^wiag »m©##i.sl^« goncrationt 
in a medius of fb® smat 0#ispoaifcl«»| it It pQ#»il5lt %o 
grmdwll;!' d©¥«i,o.p &. pwe rae®* tM» w-ttioa iM aot faff 
sad in mmt &B.$m lm« l>e«ri i'mpplsiittfi fef th® singlt 
e«ll a«feli.0€ of 
ffe® flngl® e#ll i# feasti ai^sii tM aefeual isoliatlon 
0f oat Mil. flit aitbed o-rigliially «ie<i ms t@ dilute tb# 
fe.ast witli distllltd mtmr mtll wes m.0 oell la ttit 
llq-uia for eaeli «# QT tw© ottbi© ®«atiii@ter® ©f lifaici# Bf 
liso©iilstlng fl&ete, ©ontalaing, a mxts'lmt with om 
enble eeatisetff @f this iilnt«-d yea^t sototlaa, part o.f tli® 
fl«,iikB W(MM ©oiatala sn« e#ll of yeattj^ wMl® ofeiatrs wouM 
r«ss6in sterll## 
Manf ^erifitiostf ©f tbls siethed imm hmn 4©T#l©p®d, on# 
ef wMoh. i» mm a storil© afa.i»*agai» amtfifBt tslutloa f©2? 
tti© gfowlag. aeilW'# 4f%'«.jp tbs f«es% ©©Itifclcm i® 
addtd, til® iBlxtupt is tlior0'ugli1.f shalwa aad stt asii® 
to gel. If HQ?# tliaa mm mil it pmsmtg tli»f will "fa® 
®«pa,mt®<l tjf til® g«l tlMi :g0l0iiy cltsirM ema cut Q«t 
and plae®ii Im m nutrient solatioa fof gfowlug# 
Still «iistli®r .i»%li0d Is th© €rop Qnlture methoUt TM» 
eonsisti of ^llutiliig th« mtil tftcli drop cmtdim s 
§i: To e®ll# Drops of tli# ciilmfc«€ liquid »r« pl&c§€ m 
St 
sreltd oo¥@F slid®® iund Mae®# plasad en moist f!it 
eell® ar® tmdff the Blcrosseop# aM fch©ir gfowtM 
f©,3.lew@t#' f!» atlli &m It wmmM fe© mijfleat 
soliifcloas l2tf ©f (ft gteril# platiiim wlret 
tmst, h&lxig mabl« fee •laanmftefeafe Itt @«a foM, reqiiii'es 
tliat lafetertals smppllti# S@fe ©alf mmt tlie aetiaml 
Sm&, fta ingar», h-& imppliet btit alt© otlntr @l#s©«t;s wrleli ai»# 
#g!®®atlal  t© th@ of ytaet  amet '&«• pr«e®mt# f l ie  f i fat  
i^^ttaek m tliie pr#&l®® ws tfi# aaaljgls of tfc# ^.Tf 
r«gite«8 f fe.etir«a f»©m A tfpicsl analfti# of a ..drj 
:y®&st s!i0w® til® fallowing p®3?e«iitas®® j 




Gttor mgmM 1*0# 
6*i4 
©,0S 
Meimnh&iMmiP imf) tbji. aiialfifis of fefe« alfrrogtn 
in ftaafc feo tmv# tii« .f^XIswisg p#a?#fatftg« aiatriijutioa s 
4iii«iiit. nitrsgm li 




M©n0S«lB© aoid aitf»og«n i# 
65 
Mas J aiatral analysts Mv© Ijeen wnpQttM on the ash 
of jmmt* k typical bottom yeast Mhoms tlit foilowiag 
p©j?e®tttagees 
Potassittii 0JEM# 
Soclltia &x%m 2 m 
Sale \t£ oal€« ?»d8 
«ia# 6#M 
Ftwle casliS® OitO 
Fliofiplio.f®«i ptiitoEMe S4#3i 
Stilfiar 0#Si 
Bilimu dioxid# 
81OWII0 OF msf 
*Sim ©UMstrelal $rmtng ©f tli# jiasts h&$im wlwr® tli® 
laborAtaff st®ps» aa««3.|', wltti a siall flask &f a pmr® 
eulto®# af# tw® gtaeral mth&A» for utillssifig th« 
pay# etilfciii"'®® In cteransfelal plaats? i,# tli® pur® ©-ylfciiFe 
appas*atus of felie SelimfE. la'beratoylts o:r tii© flaa#8ri-I1HiI# 
t, tsli® |mg jmB% ®«tlisd* 
Ttm pm9 ©'altmr® ftmsls apptratm® is m that 
it mn fe® aad et»l»§td witti 
wei»t» aM yeast, witbotit air ^.©alag la centaot with, tljam# 
tb® apparaMf is aif is tsu'btol^a 
tbfongh til® a®.®# aad tii® jaast is growB papldli^# Tti® femt 
o'lia^g® ie i.mmd twmn tlie apparatu® iJf air pi?«®gnp« and li 
sent to the day yeasfc tubs or f@i-ue:?.ters.*. It Is existor.:;,ai'y 
to h.mre at least two of thes.® appayatl. set up as a Dattoi'y 
so tlittt yeast ean be criarged into one from. t!i« citjac^r. In 
this «?a7 one st -olcing of a pn^e j&e.et Gultiwe mav last fo-r 
a long time a« of the jnmt can b# stoolctd bmk, wMl& 
til© ^®st is stnt feo the diiy feast tisbe# Thin aistfcod has 
the adxnaritage that oace a p-uj?e culture is .fleliverecl to tl:i© 
plants It oaii "bt kept pt»©:». 
•file Jug jeast ir^ethod iuas lou^, hB®n ia®dd in the s|3:i.rit.;s 
Inciustrj*# Iii this iiethod a jmr# eulturo is •used as tim 
stajr-ter yeast* A wcrt is- prepared l>7 boiliag fop 15 
riifitatec 1. powid of h.&pg 3ji § gsllons of water# I'li© hops 
aaj t>e Icepi; in s s-aek In tin® ifater and in this case^ tli© 
boiling caa f03? 4S aiinmtes or the t@mper.attire ay 
ba leapt jusfc Wlm bo.lli-ag {lo5^ F*) for 3 hwirs, 
bops at't' t1a«i st:rm.ln®.(3 ffom tha 5.0111111011 a.M t potuvis of 
gooA grai® '&.a.i'l$y aalt mro tdSe-d* TMs is. allowed, to starsd 
at a tempeyat'ttre o-f 1-40® ,!'» f-of-l ho-tar aiK! the llqtiid i® 
ag-ain straliied frcsa tl3.« mlt., T*l» liqiailfi wo-ft i.s th&n 
stet'lll.s-ed l3f %oll * It 1© thtn sooled, to -80® and 1® 
etocked ». pnre ciiltuf© jeast# fhe teisperatiiro is 
allo'ited to ,t'is-« te 86^ F», .aiut th-e yo-a-st .la groim until 
tilt liq*i.id lias -® Balling eonttat of S to 8®. TUB 
JEEMT 1B than plae-©a la tin lined eoppei' Jiige of a siiitabl® 
cftpmcity, O1X& oM.pg© of this yeast as outlined &bme sii-ould 
glT© 2 to 2#§ gMllmM Qf j«g the ©qnlpataiit iised 
ia nmlcing the mb&wo jMg yeast latisfe to# a stmm Jsek©t@d|, 
tin lined ©oataiiitr with a Qlom fitfeiag t©p* If tli® 
optfatloas feave 'bmn mm'led oa oorreetly, tli® Jiig yeast 
ieeiirsd is still a pure smltur© and ©aa l3t l#pt In eoM 
storage until in. th© iisfcill«.rf» 
Til® growing of tb# J tig jt&st is onlf imi't of tl» 
opefatloft &B till® yeast i® onlj a sto©k from wtiioh tbe 
daili- B©®ds SI'® drawn, fli« ftatt to- to© tot sfcooking 
tlio fe.r oxn^em mmt t>« growi* fbtre ar© two gmBT&l 
•fmtlwdB for growing tlie daf jmBt, naratly, tin® y#asfc 
metliod® ant tt» ® sew f ©ast a#tli®d® « 
fhi@ ®0W€#t f#a@t aethoi*' is ms folldwu j 
A ®dona" is first pr&p&rM hj 0m1 I hops (i pomA 
tot mah. 5 galling of watei*) in water at ISO^ ?. for S 
tiQi.irg» fti« lii0p@ aft stfaiBe^ off pad tli® liquid foiled and 
tiaea cooled to 140® F« fo, ttiis liQtiid art added 8 pouada 
of bai'lsf Bislt far #a©li 6 gallon® ef Hqnid and tlie teEii)6r«tii,r# 
Qt 140® p, fflmlii,t8da®€ foP 2 liourt. fue .i»®h is tlitn boiled 
fof 15 aimntss, eo#l®d to 80^ F«j> md 8to©l€«ct with |tig 
feast., 1 gallon of Jttg feast will stock iO gallons of doxia 
mash* fli© dona Is allowecl to j?1s« In tumpermttire to 88® F« 
aai iE 10' to 12 feamps is ym&j to b@ addtt to tii® sweet 
jmat limab* 
flae "gwtet fesfit aasfe** t@ preim.s'«d hf mBhing ^Qiaitl 
pfopiortiiQug &f and laarlef amlt In mter* fli# mter 
ie lieatetl to ISO® 'F, mc-d 5 pemds ©f rj®# fot" ©acli $ 
gallons of wattr# are sMtd* fbli %e-pei'stjiire is »?.»•-• 
t a i n o c i  f d r  1 5  m i s m t e s j  a a d  t t i e  t m n h  i e  t l i e s / e t o  
140*^' an eqml mmmit of bapldf aslt is tcS^scI# fMs 
ttfiptrature la for 1 lio-iar, tliea tlm laacli ii 
boiled for 10 aiinntes,^ eO'Ol«d to SO atoekad with 
tb© ioiia jemtt, fli« f«iigt grows yapidlj and is f»««dy £m 
the feir:®ent©i»e 1» ttjonl. S laows# 
••fli« yeasfc aet&o-d'' f'ai'i«.B somairlat fr-ois tla# 
jwtf'Jo'tta iii»tla©<i antl 1« as fellewsi . 
ThB featt and tb# dosa af© In tim tasi® 
mmj as far t'li® jmrnnt aetiioi#,# 'but %Ii© feaadllag q£ 
tb® iB&la y^aat Bmeli li ©oiisl<l©r'ably <|lf f treat § . ffele ma-sli 
nay to® prepaf-td tn fclii! imeie maiiaai* aM witb. 'VtoM sain® gr»ia 
prepoffeiaas as tlis *ai» smsli tm tli# sweet fmnt 'ttp.t# 
tb© fiml boillsg the laaeli# Initumd of 'boiling tli© 
ffiaefe for 10^ alamteajj It is b©il®4 far aiautis# It ii 
tliao. pooled to^ 1.20*l£t® F» s,M is elsoolc®^ with 1 pint 
of a i^urt ©iiltup© -Of Dtlbrmokli laotlc aoM b cf®rlit» 
111® t®fap®-i*atW0 • i® li#M at 122® ?# tQW 56 t© 40 liomrs, at 
wM^eh tiBj« th# pH irsluf will b.a¥® rtaehtd 3*8 t# 4-#0,and 
the seidlty expr-eteei as laetle asid i» ftboMt C)#1S' aola,f, 
fli© rmsh Is again foi? SO slxmtss to kill fc-b© 
eool«d to- 0® Ft^and stoeloed witli ttm dona j@ast 
or with a out "bsefc y®a©t aaotlaei' yeast -tialj that ia 
'fB3.dj to go te the T,b«'sfco^lwd mmft is allowed 
to stansi at 8i«SS® J?t for 18 to 20 haia^a, at wliieli tiiat It; 
is mMitf tof •''pltelalag" fco the f©i?aeiit©ps, 
fli® lis® @f cut feaek f&tmt i» FtecjaiBiiKlei, as it gl¥®i a 
Mghep povm ®iace it is al^'eatly to 
th.® high fteia eoMJtioti in tfes yeast «s«l le ^aol; 
hf til® Mgh mMltj ©fisomfeertd ia the ftpssentatloH'S* 
It &l:fo glv#e jlmMn of sle©liol aad aliew® for a 
€«vel6pfi®at of desirtd e©ag«o#fi©»* 
fh© infejiel; of gfo»t;li ia ©a# ^ie& tat r#e#l'«'ei 
mmh ftttisiitloa feetii ss t# tlit «oaflittoas ant! tli® 
©ff©eti ®f mtloss ebtnieal e©»FO'HiiAs npm It. O* Pmak (203) 
dlsoortrtd thftt yfsst did not la a maferltnt meiimts, 
wMeb W6S sad-f up c€ ^Qmpmm^S,§ th&% lisd tostn bf 
fi4sorp%loa with fuliei-f earth wMoli' r«iid©r«a. fchera ifm of 
vitmrnln B» S* Fmlaier llfS) iom& tliat ftti'illat.tlGn ©f 
Qmt&ln mdl& mi&m 'pwmmr^ [prcjdmets m g^owtla stiranlant fdr 
emmim^wsfmw e«i?®¥i0iasf • 1« fnHsitt' (""Oil al®o- fmm^ tMt 
ms-ameilsation pirodt4o«(3 hf sterllliatioB mdsr prossmi'© iiiaj 
Itmi to til®' of growth stlsimlan^s f&f yeaBts* 
1,' Fulaer -ItOS) in study! i tli« effmt #f BS^gaeeim talts, 
f"iport«d sags«#liaa in tb# pT9B-enm of bisg 
m 
prepApations iseyefttea tiaf rafct of grostii of feasts, wlille 
e esiuai C'hlsrifi® aa4 sltfat# do not f&ew th® 
Raw graini t»¥© b©»n oc»i«i€#r9d miseeptafel® s0ui*e©s 
@f f^r birt ?• I'yatt CS-SII t^mA timt all. 
prot«ias in fcbt mw e#rta3.t si»# preiipitatefi fef boiling 
wltii o <" aai. that %h& nitso-gmims jmst fmd la woyts and 
b-gtys is is .dlrtfi't propoFfcloii to fcfe.# klM sad quality of 
malt usf4.,* 
Timet^ like all ©fgaBlssas, i»#qitlres s.oa# •oxg'iren f isf 
sat-iefaetory ^owtli* AseofStng W* RicMMe th® 
rate of' oxfgen. coosmftiou,. for sa.®0'lif4i*oiaye«s 
gr-ofin at tmcl-me. a rn&ximm at 6S liows# at wMcb. 
tlm® tlitte Is mi lb©twe®ii th® fip&t ma Bmm4 
0JCIBB of growth# flii-s fat® d#e?©.ss«s gmAmllj arid reaehts 
fin 0quiMt>Ti-m at lit iiours# f» Ttlo'* ($W) Bhoved tlmt tlii 
^omtmcsy of .m@%al3©liQ setltitf, measuf'st m m fm-ctioa of 
t0itp«3?atura, oomM ba mtllised fo? ppmism lnir®stlgat.ie«is 
of rtspiratorf sy0t#«.f» fM .eonstaut (la) In. tla# 4l*!ite.t-«» 
§qmtim tor the m'lMtim ot mjsm eeitansiptim aat 
tmp^mtuTQ wltli jemts was rspfoamelbl® ©¥®.f» a wM# fa.»g« 
mi 
m 0.«f0iiii€ was seewtA ly li. lititoiiaCSil) 
wbmm f@mt& ftleoh©! is tht prssene-t ©f ostfgea# As 
ia0P€!m.s«€ mtlm was ©bitrf#^ by F.* i idi,ic'b {u 6) 
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wMn f©ast if ia the absenc® of oxygen# Ht 
also fcmiA tlat tb@ respJjatos'y a$tiirlty Inoreas#® 
p&mlkl^l to tht fefiasB.tati'?# metlTlty# 
ilti?os«ii in sea® fofffl is icn essential to ftast growth 
aM jeast Is e&pable of mtillsiii.g ost f©»s of nitrogen* 
E» Fttlmoi' (194) fotind tiiat aacoliapoayQSS eersfisiae, Race 
cottlci utilia© «tiaosphei*ie iiltrog®a f#r growth.. S* Fulmer (198) 
also tmn^ tlmii the flmtloB oi' ataoaphofie nitrogea hj 
je&stB is a fmiietioii ef th® pH and tmm are twe 
optliis* on© at a pli of 6 aM tbe Qtlmr at « pi of ?• 
F» Swotooda f§85) showed fe'bat pi-olia®* lysine, and arglaia# 
aefcivat# jmet growth^ while ©ystimt, ferf^toplan, 
gl-aeosaialii® rtla^d gf-owtii* 
Pt 'Hi-oamf {59§) fomd th&t propionmrnid®, and 
Mtyraigldt I'ttard jeaat gfowtb, ^bli© iGm-mMeg eoBtaluing 
tr@@ affimoalftj is mme r«a«lily utillatd* From this, ti® 
eoaoludtd tl»t organic altyoe®n sast.b# ^csnTOrted to aainoiila 
"befofo it Is utilised hj feM yeast* H* 'Brlngsimlm (493)' 
showed tlmt nil aitrogenoms foods, «xo«pt aBaacmltam salts, 
pfoducliig actif« fsFffleritatiEg fe&st ©^Itxii^es oontain ©itMi? 
the grouping •« W - 61 • GO or - 11 - | SO* Otbar nitf-ogen 
gro'apings glfe jeast growth but .mot aofci^© fe3?g3©iitati oas * 
1# also #iiow®€ tlmt they# is m dlttmrnm-e in the iiita?o-gea 
requlreaentg sf different jemt& as well as a vaflation In 
w 
iiitrog#i5 refiiireiaeat# tli« ©aias |-«ast i«ptjadiiis a.fc® 
tli« altro_,ea ©sii-poiiiw!® ustd# H« found timt fusal oil 
4®or«ases i/Xtb d«sr®ss«d 0«t«nt and laeremesii 
'Witii teiiperatui'©# H# siso .stewecl a .il#er®aa« is fusel 
oil JI'v^r-ptttidri vhm •mmioml'm sulfatt wm "fco.a imfcitral 
imBh* ^klthmigh ssasaium w lo ^clt ia sl*g@d tof jmst to 
a F&MT protein, S# HQ-ffEtao {,gS6) foiuati that it %B net 
an atsloailaiit* 
fla®^ r«ttt ©f -ytmst grovth. feas %mm sttaile4 tjf it nugtbtj" 
of InTOstigstofs* I. ClaA |10t| femsl thai; 'tfct rat® of 
t«@prodttetion ©f ».»0slisr©isf#®# •otrtirisift.e' at follows 
tfee foranilft l^g « 0«16© t # mafeil eomt reaches 
MO million 4«lla p#P e#®# Ac^oirllog %•& il, •Sli.fcoi' i&^l) 
tli& 1'- arltlmie law of iacrtmst litMs gaod ©n ftsgt groiith 
proirMM tilt gmmth is iaiir©«tl'lo'6«i« A# Slat or (§80) alto 
tmM timt If tl» jmrnt e«ll® af# plotted agalast 
tjtie tl®@, th® mmm Fists «t an iacreaslag rate to s point 
of Infltetion m€ tii«B In tills eft®©, t;.h®r# was 
a brief iudmetioa pli«g# fallowed lif a l0'garltiis,j,c I'ate of 
growtii^ Uim retafded gfowtb, llii .rate of' growth, wa® 
ls4sp«s€«ot of the en$m eomet-iitjpatjloni ««e®pt ia werf 
dilute selutlenst 
4a orpta,isiri #uoh as yeast, off®?® fell© oppos'timlty sf 
st^a%lri^ ite respiratlOB aad growth laitpeMtntly of Its 
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txmGtlen as a pgelueer of ©agjmts. Sow# foreign sutwtmae^B 
Mw bttn foiad to affeet one fnaetlon witho^it affeotlag 
th0 oth9X*wt Of nil its fmcMm0, th# gfowtb Is the easiest 
tt> f oil©** 
k4 Isrdt fomd that in |r#s#jie® of m®x»ewie! 
0iilQj?M<i jm»% £ml%&9& %h@ liaw wbieh stafe®» 
tbat mtA sMmvkll Imft#, wmk stsiwall taliifen, 
modwat® 'itiaiall, Misdai', snd wmf ttroag stiarali 
mil aetivltf® « ffe® m®piyatl©a of yeast wa® slioim txf 
ll» Cf©ig®i?*Hm'b0f' (Bm) to Jjieftits# ppopertiomlly with, thsi 
emm&tmttm of gi«.«0i« tmm 0*0003. to mtl&r wMi® 
it Is iadtpfoitut of tij.® .gltieos# ioltitioas wl.tb #oiic#ii« 
tmtimB tmm 0#C1 fco 0«li solart M# Qhm&'b (WO) 
ebowM |ji»t f«a.»ts liaf® a lilgfe tolefatM# ani eaa 
111?® I.XI ft ©.©at atsgar ©oluticma tofimg aa ^smatle 
pF6BBme &i MQ «'ta©ipJ«r$g. !• S©li0pm«fej* CS44-S4S) feimd 
SQSi# bioM© fc© ffaMotie t© y«aats, a ©mbstaac® 
wbieb yeatt growtli hj •«! txtJP* etll^ilar aotiojs# 
fli« gast a&tlon of a©ma foreign etitosfeanots oa y«ast 
le llttl® tiiid«i*st©#a. W» Bancroft C^t| dlsesTarta that 
f©agt eslls eoagmlfttM j a g mm% nolutim ©f amfl 
aleoliGl ft.?® l3f©ti,gM b8.efc to noPmml tmasfartaof Qti I'SBQWI 
of fell© aleoliol# fills favof® Claud# B»rmrd*« th&ot^ of 
B.STOO'«is wM«!i s%afe«s timt ^'-amstliesiR is dtw to a rtires'sltol© 
eos.gtt.l®.tioia ©f prottlne of tlie ®«Be«y nerf#®** C, 'iinslow |6&S) 
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reported that eert&ia nations 0 lat© e«ll colloids miA 
thBt theii* order of lftcr<iasiii5 mtlv5.tj Is sodlm^ potassium, 
bsi'imi, asgnealmK, ealeitjmj- iciattgsae«#j| aine^and 
ca<!sl-«ai, &* 'fsaysi C^6) tomA ao fiifftreaee in %h& mnm'S? 
of Aeatli In scall and la.t*g« otlls and tilat etllf tak® up 
t&xiah tocllne in tb« eolloidal tm^ts aad gi^# it up on dilution# 
Ik tMa resptct Mi® Meliaai"- of cllalnf#e%ioii elostly 
reseablee d-ytlog# f* Bokopfif C6©} fcwind tlmfc pois^ons m'% 
tftlteii bj tlie pi»o%0:pl«i8® of fehe ©-tlla sad that tht goliitloaa' 
&r0- decreased in eoaeeafcrmtioxi bj this moimt* 0* Balm (506) 
In stndfing fit© ord#3* ©f destti ©f &rgmi$ms iovmd tlmt om 
or more lna«ti¥afc©€ mslsemlte sake tht ©©lis apjsoiir dead out 
that more thau. on® aolteul# amst be before jemt 
Is killed# 
Grains cefttftia stifestftiieee that are Imfisful to femst 
growtii as d©®s j®afit Ifetelf* F# lajdmck (SM) t&md thmlj 
rje, wheat,arici fesrloy feav# a pais^noiis tffttct apoa, 
yeasts, fctlliftg 99 psr Q«a% in 0 t© •? lalumtfg, ,|»ptoii# 
acd wMt© of egg imw» th# Brnms tffeetf tliei'efop#, tlit poison 
nugt b® mn mllnmiaQM$ This^ p&iBm is not txtraofeed fipoa 
the gfaln wm-tm bmt Is eatfacttd bj jmst Julc# of O*! p@i» 
eeiit; laydrocblorlo fb.ese gois.ens af® destroyed by 
p.i?ot®6l.fti0 ©asfmts «Bd art esmiteractt-d Uy ©alslm mrhmmte, 
italfafet md 0liloi?l.d© m well ae tof .salt® -af ljwi« »«•«! ssinst 
fh# poiaemm® p-operty witli grain® as AXtf&ent 
TS 
teraperattirfs are ;r©«itiirad t© d@sti?oy it* Ht rIsq fomd 
yeast proAim^B sisilai' eompomds that ae% as poisons 
on jeast* H, If,ang« f3SD| repofted th&f. the yaast poleoaa 
In rjra-lns ©eeordlng to tespemtmp®# atyfttioa, mtritloa, 
teid stlfflulatlv® InfItwmoas. • fllieat, •«..t sMw a 
ma,?ks{S pslsondu® @ff#ot w&tl® eorn sad mt» not slioir tla« 
preBmm ot polBms<, H# f«mncl. tlmt dlBtlllmj j&mt is le«f 
eensltiTa to polsoas tlmn ar« ftasts* f# Bokomy (64) 
etnai«d Mie 'hariaful aetlon of ©ngyMSs itnd femsi that aiasfcas«, 
|je-p.sin,: tpfijslfij, fapfstlij, aad ai?'® poltonoiis to jtasts 
wMl® Daetfi«3.a i» l®s@ «ff«0te4# 
the m^ctlon ol* 4i»iiif®ota'nt0 on jmrntu l»i lad eonsidefatjl® 
att®nti©»-# m Ms !• Fmlfflsi' Utl) sfcafcsa 
fms-tB grown ia tlselioi solyM-ona Cap t© 4 .p«J? odnt) 
m^e a©?'# .ptiistaat to tiat aetion of ptxtiiol thei thost frojs 
wattJp S* Pulai®r (195) als© fonjid tbat th® r®aistario.® 
©f ladlirldyal mil r&rlB& altiicmgh fitblected to the 
ttotloa of plitftol Of flitnol sBd sleolioi, d©«e not giir» a 
Qiaantllif of eell® that fall ou the logaritlmie c'ai»ir«i 
p# Mndtosr C549| fomd %!»% th© leapsratmri of cultivation 
aff00t« fell® te tiit metioa aatlseptiei, 
tod tb.« opttawa ©.ultimtiosa tempayatus® for tM.® i»«slo.taaio# 
fapi'ts wltii tlm yeast, 
I* Iftfssiayt (ilS) statfd tliat bofic aeifi C2»S per e«nt) 
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benzoic a.elfi aallsjlic add (sat* and. 1/2 sat»), 
alosliol {5*10 p«r mnt ), laatl telusitt Csat, and 1,S sat*) do 
ttot Mtlmnoia jBmt antelysls ©? mj©lesg©> wlill© a 1 p« cent 
solution of foraaMt&fdt inhibits anlolysl« ©-oiapletelf, 
iftilsT H6t) fdn»€ t!mt, ta adopting itself to sodium 
jdfist foi»ras p^otdotlTS 0n!3sti.m«s ««ia tlisgt siibstaaees 
are eapafel® of 3p«ta»«31fig ftfrnfiitatlsa#. Th& a@g3*a€ of 
^0pmuls upon fcli® %»ngth of tis# the -jeagt IB Saxsntaot witJii 
til® salti solntl©!!* W# Itwtsoa |441J tii© letMl 
power of eeftala suitost«a0<ss as plitaol 0Q#ff:iei#nts« Witli 
phsnol IsllO as 1, 'htKylrasorolaal .IsiSOOO Is 135, laerciwio 
cfeioi'ici© 1:9000 is 81#€, plorie aeM ls2$0 is g#3, and 
Biferafce IjSOO'O is il#4» Gmdmlnm. pot&ssim 4,1-
ciif eamte# iiris, p-©tiigsii» mx^k wadlvm baiisoate la th® 
cor^c«n1»s»atlcms ia®«d w«i:'® laot letMl to the f#ast.* Aecorfiing. 
to W. Cruets tl» ssoaeeafefatiofi of aoilm hmsmt®g-
•iialflt©, and eslieflst# i»«QHlr®A t© pp^mnt th# growth of 
jeMBtSf, aoldB, t)aet®i*ls is tt ® |® of 5-0 tMn at 
a pJi of g-4,i» f,b« ftowtti pr#ireetia>g of ©odii» 
©MLorit# itfid feriiiiMfflflifde 1« affeetei iied®i»At«ly fro® 
.pH faltt®s of g to t# 
file aoidifcy aad pH iralw# play » iiaportaat part wot onlj 
tn til# eftm% of fofdigii sti'ost&aets on tti© growth of yea«t 
b-a% als© ia ite gpewtb ia n&mal mcdlmas# 1* f®ji Leap (612) 
f'o'onci felmt wltli Pasttuf'a solution tli® oftiiawii growtli is 
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1 at a of 6.#83, wlilla -Mffeh -a wo^lj' of s^iil pj?oportl;Dii» 
ot salt aM raw gmlna^ ;lt 1b 413 • Il» ¥* liile?' (166) aiiowed 
tlmt t!i6 assliat^ alksllBlfef tolQpat^cI by Fi'ohbsri'g yeast ia 
at a pH of 7»7-8»0 hj atcelmrosjees ^llipsQidaua at 
7,9. Aecopdlrig to 0, Svanberg (584) Km aptiffiiaii eonditlOHS 
fo? top yeaet is pS S-6 and bottora jmat 4-4 • To.smla 
fcwo optima, pH S'#5 aod 6* H« fotiiid, ao r©latt©j;i aald 
pyod-uctlaii aBd acid telapaaet of tli« jeaats, fli® addition 
of mineral aaids tfaiisforM jQasfe tiie floestilent to 
the powder form., whleb 1ms a xiigii ptpfcio pro^erfcy^,-as w»a 
shorn lay F# SeliBnfeld {545)» W» Etimt'be^g C^Sf) fom<l tlmt 
tpaafcia^fit of ytast with S pir is«nt snlfrirl© aei4 for 80 
sj.ftw.tes Mils ycmng, Qiirip# ^©lls# 1» Momfang |S99) 
found ttekt plio3pliori0 m&M tf©fttjadnt of jeastg feas > mttbsnidal 
disinfttofeing and pSiysielogioal actiott# F^shi otudi«a oa 
d®g«n«rat#d jtists, !•# itfimfang 1400) m® abl® to i*®activitt@ 
tb«si fef waaMBg with pimsphorle «eld# fM» iasrtatef 
th» gtriainativ© and fspafatifig power of fh© yeast* 
J3J?oim (7?) ftmiia tliat toyifogen. p@i*«ia« scl4#« to sajp^t©# 
etilturss &t ytaut eatifits a grsflmal f©teetl«n In-pB ffilns 
f?0a ? to g| tMs Ufsatmtat l&Mbits gspowth and in 
fOffi® cas«s itops It 
Qi.on® was wsd toi' C» lio?mi'k (4481 as a diiiiif #©%aat, and it 
fritad y-iagt • of' objeetleaalal© o^yga.nisms Wiich wrnfe mom 
&u,aceptibl0 to •S#sfci»ueti@ii* It also tlie wmkmed 
/ 
eelle mid stlamlafced tb.® activity of sttriri'viri.g oses, 
Tim imloi£@tiB and fliiiir eampoiiiids aff'«et yeast in 
vai*ious '#ays dep-tiidlng upon ooii0#ati"a%ion as w«13. 
as what are Qmhlned witii# Ji* S^jlmr^ar C53S) found 
tlmt inorganic aal.ts of iodin© stlmrnlmte til® mtm of re-
pfodnfitlon of jmBts mnd tliat lodlm plafg m liisigalfican-fe 
pol« in yfftgt «i#ta"boli®s* X# SGlmrtf®.? ($M) sleo 
thiit tJdtli the lodlcle aM lodate Isris stimlat# gfowtli aad 
t altiiongli iidlteti.ltf iodioe in a.l©ofeollc tqtitoiis 
solution is ai^fe toxic than tlis io4l4© ion.. It alss sfeimulates 
growth when p.fe®«r}t is fmj »m®ll -eeaetstrttlons * lit alio 
foxmd that iolnti'ons of aXi-yal and ieAottbs-l-feMoslnEimia# 
©tlimilate growtli ia e©ne»iitratioa@ ef 0.#000001 per omt of 
lodin®, Willi® ti3«y art toxic in eoaeaatratloBS of greater 
tlmn 0 *.00005 per e®iit cif lodiiit* Kommlm {S1C>) seeiirM 
oalf -it&Tf stmll miomtn of fr®» iodta<i wiimi jmBt was grawn • 
ia .& potmstvm lodlde-mlnfyal^sngftr satetioia* 
H# Sp#ak CS59} fowKi that chloride li atltttiilating 
to :f«&8t in coii0®Bt?atloas 'iip to 1*5 p«r cfut and tlist tlit 
loga'fltlffilc x>fi.as« la Itagtbsn®?! hf laersssing eoiaG®n.t.ratl?aiat 
El© act ios ,  of  mMnm QhXorMM Is  on t fe® e«13.  ^ l i f ls lon m& 
Best cm Its. s»;^tab-0.2.1sfa# I« Bon?. (446) s'feowed tMt tiie gjpowfcH 
of sftccshayoB^odf e«r©^lsla© is .i:««ita.f'atd tm sai^'^ntfatlans of 
soAtim ehlQ.Pl4$ of ^ n 0»5 pew otnt, wMl® it Is 
n 
aooslei^attd "by pot&sslm eliloi»l«® soliitisne up to 2 per cent# 
AeeoMlng to S» Bae!ira.ch. (2§} jmst emltiira%®<l ia potasstuna 
ebloria# lolmtioas of XOO^ tafte ptt XQQO Ims an opt^limis • 
growing t«wp®ratmpe of Ct, whmm§ tli« normal f©a,st Ims 
an optiiaiiifi sf SO® 
• £» r.itia' {S94) lO id timt tbe optisaiii stliimlatliig 
ooineentratioii® ©f soai® salts • potasaim elilcsi'Me 0»2 l*j 
BmgiiesiMia olijofl«l« 0*1 M«| aaleltiia etilofld® 0#01 &odJ.iim 
•eliloflde 0*001 !•# wtillf tl» IsMblfeimg eoaefati'&tiQtte are 
potftssiim U^B M»| ami s«dii«a cli2.ori<i® 0#2 1. 
F. Boas (&9) r«pcsrt«d that tli# aMltloa of toil© salts to tli© 
iiutr'ltrit media I'titae®© fcl.» toler&so# ©f sacc oayces 
coi'sflsi®® to soiilm® elilorM® ia 0oaetat;.F-atlQns of 0»6 to 
O.a « . eaaspio C84) sliowtfl tliat Wosmt&n mt similarly 
t© oili®!' Mlegta eoaiijowads, 0*04 p&w e«Bt stimulate, wiiil# 
0»1 ptr ©ent Q&nmB tli® of saeelmio yots eereirisiae 
to e®as«# 
Tlis pbi5'®'plMt©-8 lottg 'been ea.B«id©r@fi ag one of the 
mln©i»m,l siibstanc®.® to t!i® eo.W"e©t fmetlonlns of 
jmstB:, antS. aoAlfffltS' liair®. fomi^ tbmi t© lae am# of fclis principal 
Mjierale af feast; ash* Aceopdiag to 1# Sliaa (143) 
tlittillspy jmmt abaoFlis pixospfiorous la Htm'Ot proportion tO' 
tlis quantJifcy of jmrnt fsraed^ a-itd tlw sbf-orptlon ia greater 
and lEoi'd rtplfl. ia •aeiifefml than In. seid, lESciia. Il» ir# Euler (ISO) 
fomd timt ymBt di«i©d at l®sa than 40® 0# yields with wattr 
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f B  
He also found tli.st msgnesiw mn n&t repMe® 
ealisliifa for jm.n% gfowtli#, 
f* i$B} fell# sff'#ot@ of i Iarg« 
of 0«3ffipoui3.aE OS 1,® tmmi tiat pstastlaa 0i»J.at© 
(0«8 to 10 p«t it#@0a€iHT pQtmwsimm phmplmt^ (1, per 
(4 per pcjtaisliaja eMomt® 
|0,#1 per etatl^f potstsiiai psrclilofat# (O^B pm 
sodlm flmorli# |0»0S pm -etnt), so4tm efelorl4« (24 per 
sodlm sulffet# (1 psi* dilmtf: arseaia aeld 
are praetisally iMrsl®®# to ytast All# fi©ta»tiu» bjpeiaia® 
CO»0 cffimw siilfat# CO,OS pai- potassltJB 
iQ'ild® (mm- P*i .per e«nt), smlfst® Io.,os pm 
titaalm iQ^&$ p9p tofiitia ©ttrfepnst® CO»OS ptf 
o^at), aim stilfmtt II pm tiitk#! wlfat® fO.S per 
e«Gt), pQtatii'w ftniRBimat# (0*01 eeiit), &im oliloride 
C0*g-1 p-tf» mnt}., »itrate (O^OQl pm e«nt}, goM 
©tiio-gia® {0*1 ptif mntl, m^vm mMvf (0.fC®l pm and 
c&©iiii3.m isMbtt grmth m a©?# s»v l«ss §,®.Qvm* 
fli® salta, mAmiwi tmlfiit# pm tulfiat# 
|0»§ p®i? @tial:||, l«aa ii©®tiAt# |0*l p& ©txit)| smlf&lJ# 
fOtl P't^ &WLqwM^ 10*01 p#,? ©tBt), »® all 
surfteleatlj %©• kill tti© y@a®t 
fM a«©aii»i •alts mn is® utilitdi bf ftatts as it sow©» 
of aitfogen gild Ml® ©f faxioms eowsntftttlsn® of tliese 
ealts, as wtll a® ef ®ffli©ela itself h&m hm& inTtstsisati®^# 
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f • BokoPHf (61) femA tliat t$m is *ta®©us soXmfcion 
of aoi*® tbais, ©.*0S per 2'©ti,s»d.i yea.st gf ow%li, la 
aolutioiis of Imer ^Qeeintfrntioas jmmt fixes 
a eomsidtratiX® qmiatitf of asitosia, fli# ftiwottit®®, talts are 
Itss t.caclo thmn asaoiiia #ill# is ons ©f 
fell# gti»G«g#st 3r«as# p©is0i5e «iB.eoaafe®.r«fi» i® ita-feed tliat 
iom® mmo&l& is by ll» ymiBt profe«pl»g.ii» 
E# Fmim@ir tiaat th.# e©»i@®»%i3rstioii ©f ma&aim 
nitriatt, amd tartrate ^ wfeloli prodme^s tb# 
gf©at!«sfe jmmt growtb is idtatieal witb tli#/eoixe«iily«tt<9ii 
«santlng tb.« lemmt sweilliig in .gitittn# fM® 0©ii«®ii* 
i» ©»OSS'S I# aai fell® aetioa i$ dm to tla# «aiaoniiffl 
loa® an€ is not m fmnetiam ef tlii pS mlm^ 1* Fmlstr (190) 
jpep^orted that m ##8 ptr $tat soliitlsii of aiMoniiw, 
kills ©#Hs ia S8 Miamfcte, wliil® til# ftMitlon of 
g.»g eent ale^liol eatitta ooapletioa of-Mil la IS miaufcts# 
ImBtM can bf sftseli»it©4 t& thm aetie» #f .ffiBaouli® fliio3?l«® 
©i%b®3P bf attfpimg mp tli« eao-etntpatl©® m gmmm&im 
em&ing6 or 'bf plmntXag in a e 
irh® i!as;i®«pi f&sp' y«aat t© grow was. f ornid t# fe® 
*7 gfaas of ®B»oa4» flmofi-i# p«.p H« itatea tlmt & 
portion of tti@ aell b«@©a«f paralyiti -amd t's#» rtpi^otee©.® 
F# C341) found thmt a.itmt9,md mmomXvm 
i&a0 b»w& mo tipon sugar toy oxfgeattt-fil 
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yeast, whll# tlie aulfate, tMoofaxiat#, IMide,, potassS-'OBi, 
and iimiinesim tons Impe&m and %'m flnmMn imB decrea®# 
tlie atslailatlon# flit stria® do®s not li©ld 
in tills omg«., liG-eo-jHilug to k-,  Kmeowi^&z (3163, ttm 
nitmtm @.m sot Brns^mM ©f nltmgm tor yt&»ts» 
Mmmfm', tlMj aft cstiaagta to aiid aaii©sla tef molds, 
£• liuolam C4#t| Bhomd ti»t t!i« m&tiom of ait^afcss d©p©iid« 
Mpon settings of ft-aet# For a iixM 6om«it.ration, . 
tl3« &cM.m of gffl&H BmdiugB Is retardea# fhem is a©' 
aetioa ©u iwtliwi ®#«dtegs feiat Mrg» aatdiage aft 
H® foiasft t'lmt nitFstes liaf® so ®ttm% upon tli« aofsml 
pfotets fetit Imm m geaeril mfftvorabl,® actios m& 
mmtmlty dtstrof tli# tells# 
fli® &etio» of tlM b,«avj tipj« yeasts i® sjf 
iMpoftaae# tfmt t^© tli« ttiafc tin#-®# ©.!»«'-aa»a. 
for e0iistruetlo» of ftsft tmak© md also ar« fomd la 
wal#i*s that m» i» %fei ftfajestiitl.QS IMnsifie#* 
!• CiO^I 3bm9d ttet ®#€K}|E M# 
.rtfiii©## hf S® p#r esat and isfalisite gi?owtli, 
wliil« 0»0i K* Ictlls lilat jmMt ttlln* 
Fi?oa Ms t\Me& witli .iifftrtut j®«sts, i» Qmm (224) 
d#©M®<l t!mt misfis^gaiiisas wid9%f in tla«tr teltfoae# 
for and •ai»s®mlt;®s# Stfymit C1S-S*3.S9| showed 
that jms% it MUM toy" "75 iiiill#gi?«tts of mmumB mMe per 
llttf tmt d©»®i ef tistts'tMa eoaatBlfcitloa can bt 
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after a gs^adttal aceliiaatijsatlott ©f th© ^aet. Yeast 
pi'odueas a subBifeset to neufci'alis® seme poisons| Tor 
arsealc# it is •hy!ii'©g®n fitilfldef f©? fltiorMss, It is 
caleltujtf aad fm f©-raaMsliycle, It Is an oxidas.®> 
H« lor'tels (703 stafcM timt Iroa slue ar® 
to llf#, §opp« If 6f »•# Imfortaae®,# A^'cording 
t^o 0» Slfelj-eii C 1^*71# sii«.S.l waoimti of imn aee^lsrat# tli® • 
jem% $rmth mitA tfe® oytoelir©®# ititlt 
til© sMitloii of feotM ©ofpt? Slid ifQO. i'mmms tti® 
j-easfc growth• Soppti' l».i fchs ppoptftf of itlmnlattef tli# 
•formtioa oi l»aatlii e»5C5fm!i-cig wltli Ot©S • 
grams f-a? 200 t#e# <?f Mtdlmm 't^siag ths optlKa® e^nemtpatioit 
il« al#o fottiid tlmt iro-a is not: tjalmilatt-it toy ftatt at a 
pll of 7 Imt Is x-'eMlly taken lip at a pi Qi 4» Mcilargiie <5S4) 
tomi^ tlmt •e0pp#i» 'e'tll diwisios with fh® optlmm 
ceneaaferatlQfi at ?,i wliil® saagaiit^se 'aai islm Imre. 
a Ifss sfclwiatiw mQM.m at tlitif optlmm of 3.0 
Higli eoiia«nti'?itisu® sf ions ©•irtatmll.f emne tiie 
of 0#lls» 1* Sftftsp 1294) aSiQwM tM% Mitmmt feasts 
mt diff• to ana tbst #ag.« eonetBtpatloa 
and acidity of tli® atfiia aff«ot tlie Skll^mMle ©omeatratiomfi, 
e« Wm&Bm. (410) faaacl tiiat ©®tal plate®,. ®ttspeai.ei4 froai tli® 
top of fs%rl ttuA l-£ ©*.«• awftf tfms fcli# culfcui''© ff'tts^ard 
tii® -dmel&pmmt in tli© &s-dm ef lead, @gpp#r, and alumlnm# 
fbe salt.® of imm^ hwm ae dislnftctsats for 
m 
fiiieroorgmisms# bmt P# lotfclii (44? I fotiof! tMt as a setal, 
msrs^nrj immu&wB tli« $»mth of fm$t, ulthong^ in mM 
wofts it produces talfee ifeleh flslsf or g»»owtli* 
He 0howBd tl»,t It tti# <s©iie«ii,t3?atioa #f th& mtremff salts it 
not too gptat, tMj d^Btrof fche mpBrBMtWAM&n of earboa 
<llexld« aad allow » ftsplratioii hf tfet feast# 
1# llMiei«lo«r (S^gl. itatta that tM ^alt® of niek©! af® 
lt»8 and ft!?# l««s iRliibifco^f on th& gi»©wtli of 
rnlsrmrgmnimm timn mfp@v mad a#®t otli«r heavy metal®• 
1, Zwmr CiSil ifftoFtai tlat t!i© toxloitf #f filler salts 
depends ijpon tli® mmmrnt of ye&tt prtsent aafi tti# difflemltlj 
sol'abl® gaits ©w# part of tliair to«leStf t© th® fstie of 
salfc to til© a»otmt» oi j0%&% settling o«t of iu»p®iieio»# 
SilmT nitrate mud ^ilf«f ef® fnitt taxle, bat 
swtallle Btlmr i« ©ffeet# 
fii« at#«iilfc7 ®f fltamlns for fmnt growfcli is it 
eoiitjpo¥®rsial suajtet, slthou^rli tlit is jmt&t 
mtivit f  is om of tlia aetfaeas ©f eitiia&tiag Tltaiilu B« 
Aecofdlag to F# Biiel»na (241^ ytatts .gFow feitttr and feiratat 
©01*^0 jpaadlli* ia ii»aim»a centaialng Sea® rtijuirt 
little TltiiiilHs, Willi® otIiQi's nm4. l&fg# gmatitlts* 
S# Ba«sti# (27) »li®w®-d fbat aoliitioni. rieb in ^Ita-oins 
increase |-«a8fe ©ropt at l@sst Iowtv«r, aalU'O 
aeids fFOM omit glf® a Blallar 6?op wltli a lilgliei* ait3?ogen 
assimilation# AecsrdlBg to It Fulaef (WB), tfltftsin B is 
S4 
fiofe m-msn&Tf fo? jemt gi?owtiu femd: that eactpacts of 
wheat m f i f f Q  «B.a alfalfa doataia aiit®?lals itoi.®li m&lntmM 
jmm% lltlioiigli ao irltasjins he •pQpmt&d 
o til# most for :;?CiWl!i§ jemt at SO is 
Q*I.8S gpama mmQUiim ©Isloridti 0#1 grmM ©alclm alilagiaai 
0»1. g»m steoada^fri- pliospl»t«| 0.»O4 grass .pFt'elpitttei 
©aleiuBi- ®afl3«st«|- ©ti graia 4«xteiii| srn^i 10 sP«®« mgMfg 
pmf 100 t«0* of wat#^. ?« it^esla&ia CSSi fttJud tbiit ysast 
ao,«s liot grow ii.?>wmXlf la s|iTitli#tle a«flia whm &mmd with 
l»g §#11.0 but tliat lat^ge sa«ding® &:Q i«vsl6p a,6.i«-i3«13.f, fh# 
adclltlom of flfenmis B ahm.s a in$i?«at« ia I'eprod-aoticm 
in 09spai*i»on %©. eoRtrol. 
f* |48f) e«pa,fat®i vitaKiin E, Aotlmtoi' 2 and 
fetos tmn eacfli, other# He fetiail %liat. th# s«f«mfe©i Actlirat©i» Z 
does not s'liow tli# gfowtti |>Foitot3.ng a^ffetom .flmllaf t© bios'. 
1# ©oR0lti<l«d tia* Aetifst©-!"- f. Is aot aa coapotaid 
but tlii! m% 5i«l5#raliit 'itittMr Ita ©oiapoatafes bai-® mcMltlve 
#r Bantfai tai'lutaet# f» PM.llfi©a (4881 
fotmd tiast iiti.feel.fiia.ttt f^m. bott©® jmm$t git# twte« as umisli 
Aett'S'atai"' S m fmm te,f yefttt aist that usraally 11 is ®.tabl€f 
to mldB mA Bios sttomMttg fcli# msplmtion 
of fQm&ty&mi fi» loyris (446) fem-ii that tMs .stinmiatioii is 
iisilai* to tfeat protmttti fef e.xpesmi'® ®.f fe&#t ©alls to 
flslet i* Fuliier UisJ tttsfalntd tl».t ties is 
t-©isp«®#d of afc Immt two j&mt growfeii .prsnoting 
86 
and ibl»t a mlxtiir® af th# two gim gptafctr g3*«Df«ftli tlrns 
0m 0# HlebaTds C§11) foi^d tlMiit esrtain 
fissplet of atpafagls# ©©tttaia tlmlliuii wbleli m.j he &m 
of tim y«ast rafefrti to m fei.©Sp Ii# f0md tiiat 
©•OOl millsgr&a ©f tla&lliia® p#f s.e# lm0.i»««i®0 tfa« fitld 
ef j«a«t 'fej '80 |>#r t» fMilpaoa |4S§I prfltimr-e-d 
«xt?aets fmm Mrltj,' tea powdtf, grt«ii p-tas, wise, aM 
femt mn& fomd tbst  onlf  t t i© g^em fta #st faot  
y#ast gjp'&wtii* 
ofgaaio ©omponaAt mitf iB •felitls' e.ff«el; m tto® gfsirtb. 
of ftaat fmd sltfea'agli tMm Is &m% f«iatioatMp in gf®mps, 
mQh eompoTOfi pr#&tat» «i ludlfMml pi*©fel®a 
•stiaiaj*. Mm Glmk ClPUl tliat ptmmA. C0#1 ptp mnt},. 
gy##tt j»« mnt}^ mmt'om Ci*0 per ©totI, and 
ans^fct# 60It CO#©^ pew mnt) tte« gipswtb. of f#ast 
tjMt tiiftt Ifi most mms orgsnlsita aaa meeliiaftt.® fctoeswtlv®!! 
t.o tbes® «n©ai©aX» If tti# ®one®iitjpafel©s le graclmllf 
ln©j?0ftaM# .E» f, ClMI ®li©w«€ tlMt OtOi pm eo&t of 
sodiiffl saliefisti, gml&eai, aat ae«taM®%tt« feast, 
while gftater @©a©»iil5fafci®iii $km %ml&* St fomtid J^fiofcliaol 
aM hydrodiainoii# !i*v« *Mlt 6e«t«il.id® »sd 
qulnlriB sulfate art tdxie., KmevAlmg to H# Ittffwath (3^3), 
3.,i P©y o®iit o»ll0 «®ld laliibits, whllt sallo meid is 
iitllissd and <Ii€ n©t iaMi^it gfowth. of jm»t up t© ii 
CQmmntT&tiou of '?*4 pep csnt* Me tic a,©ld is ^tllizdd fey 
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soise joaate np to a eonc©Eti«afcio» of 10 p&i* eeiit* 
IliBij cifes mfftct ^eagts and eeiii® ftf© us@4 distlBguisli 
tto p®rc®ntag® of dead eella ag well as to differtntlat© 
tlie differtnt part© o^f fcb© i-essfe e#2.1.# 1* Fiak I1S25 
r«e0iua«iil«4 the foll.©»ing fQlution for d.#t«rmiiiifis 4#ad 
cell®# I pai'f. tmthjlMm bltie tolntioE C3.tl0,.000) and 
1 p»t l3iiff#r solution Cl pas?fc 0,2 M# s-teoMary sodiw 
ptiosplmte and 39t larte 0»2 M. pl^lsafj godliM .phosphate),. 
H* tttlsr C16S) eoEeltidsd t!mt Sfettuffs ptaetfate the 
ealls ana »r© retainM bi-' tlaemleal corsbinatioti m 
pr«eipitatloii» fb«y bteos® -wilt^a to %fe@ suffaee hj 
Ghmmi&dX eosbiiiatisa wifcii tM protein® or hf adsopption, witli 
fell# d#gr®® ot &ds®i?pttea ts«log •isf.f«et©fi bj prffioQS ti?©ats«nt 
Qf tiis fsastii eommtrntim ©f th® %«# pii falii®, aM 
actiirity of tlie jmet^ M» Q®lg«i» (SOS) fotmi tliat aMtd 
neutral r®d Ciil©,.000| r«i©#8 ?#spiratioii a® weii a« 
SO p&p 
fh.© a0tlo» of'some atseellansoms osi y®asts 
l8 as fsllowii 
P* Etiaa (519) fomd fchat tuiaic,# hfflJi'ogeii ehlorid® 
(0»OOB Ml inliibtt® fesplratloii: and felmt tliie - effect Increases 
irltb pli wAlm mml dm t© th® warmoabilltj of th® 
oell, mix®. Amoving to Q-* Ltjlanee |334}» qnlnlae In m 
ooncenti^ation ©f 1|&00|>CM50 Ineraases oxjgen eocsiwiptlon. 
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lo-wers a»d laef*0as©g !aaptal*tfj. while -m&lmr 
Bol«.tlons- Imif-e ad ©ffeet and stFoagar soltifcleue inereases 
ffiopt-alltj. If* S&eM fSSl) .gftowM tbat oi.ff#lis# In dilutions 
of IsXOOO to lilOj,0O0 stimalat© g^'owtto.# 0« SefewaM (§48) 
fsmnil that •afifenalin# emices fem$t e«lls to 
aiitosMnS'Sfi otber'Wf.a# not afailatoX® tli«f ar® not 
diffusible,. Sow# fell#®.# mre gl^ogen, ttm^fln tntf alaula# 
•mhl^h ar® sMsgM t© 068ip-o«iti»« 
f« "Bokmmj fSf) tfeafe %hs tallowing eiibe!;.a,rie@s 
©fta titillsM ^ a«#tie, aa<l tartaric 
aeld®, gljetrol, asparsglue.,. ptptsa®, .aaniiltol.^ pmitos#©, 
end, alc.ohol, was shown "bf Bi»oto, C?8) 
to eomplet®lj Intofelt jmmt gj^owfh. a»^.. feiratotatiexi In 
ooneeRfrrattoiis .of 0.1*0.3 gras® ps? leeorfiing to 
ri, Bertfand (48) ©lil.QS*©pie?lrt fi failiefau ptT-lltsr) retafS® 
f«rmnt*t.toj3^ 0 feo f millegrwmB per 3..1tej*' eomfsle'ttix 
mrreet .it ^thont tht Pl.aiit«fQl {494} 
tcxmd tMt 8, i»<iliil.tr«3p'lieaol rutaM.® growth btit imtmrns 
rQsplmtlm of y«a.ft» It Is r#ai4©«t toy «o®« firsts to 
4»aalno - 2-iilfcrQpfe.®aol ®,x5.i ottosfs to • 
i-iiitroiJlieiiol* I* &&li0®ii0ir |tO.| fdwifi ytast It aot kllltt 
lay toluene la feo-ttf© Mid that oxyges m*i£«e j®aet mors 
ffslstaat to t-Dimea## A* Ling iUBQ) r#|>oi«t#4 timt ©iiltursi 
of c»taiii /ommon yeast® Mf# feetii topt ftlif© for 34 year® 
wbie.li th# loiig«^lty of tl}.« awi'iig® f#ast» 
ta 
Tho effects of heat^ H electric eiirrentF, a»:<! 
tiltrm»-violet light teif® '"fcieea iniref ti^mted wl,tla Turjiag 
P. ^Bhsmm€ (55i) fcmnd t&e ©pt;i®iijii tsmptratur# 
tO' be 42® c» for growing jmstB lia toeet* wort* 
B« 'Srmj CiOll itiitti th© tfftet of a m e|*©le 
alternating atijfrtat farlw wltli. thM Qmm&t d#ftsitj and 
tiijantltf of tnrrmt asa smj b« flu® to ttm foraatJ-on of 
tmnpmBXj toxic stttostanete# 0#. Winsloir (6S6) jl@t«mia©5 
tbat ytsBt e«Jls Q&PTJ a mg$.fAm «l«otFle oimpge &nd 
migs'afcs. when •xpossdj, in sslmtioB, a ilfeet ciirfeiit field*. 
Jl-» Reiilmr^ (BOt) fouad f«a»t dtvslop® aoi'e :p&pidlj 
wlifa «p©i#d t© aowal liglife* Ctf* %&«• ©tii«r liglit rmf®, 
jsXiow ll^^hc 1« Mit most fafdr&teit, felti® ligbt 
tmomhl€^ WiilM ligM Ms m laMtoitor^ a©tion,» 
Jt llooafow (SSI) :fb©w#i tlmt ftatt »t4l.a, wMii 
t*po®«S to llgjit j'nai^tiime, taiftlops a 
wliicli Jg aoa-f'oiatll© and wsnlti twom tetloa of 
glicirt wair®s CSCI0-4S6 oa snefi&a#, 4#§ei'dlng to 
fi« %l®ntiR# liltpa-flQlt't raft inMfeit gfowtto. 
of 
0* Palial®^! (4691 fomd that MN& IM'TQ. 
m4 p&yB ©xert * ait©g«»®%le tfftet whi&h ®«eas to follow 
tlis iradt-tScimlta law, Bt Pfu®^ CI??) tfest; jmBt 1$ 
tisfeeytd in $. ftw wlitn, mpmed to 
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ligiit# CtriaovMeaflie '(91) allowed timt ©xposufe to ultra­
violet l%li.t eaas«e tlM protoplasm of yeast mils to 
beco .€ gmnalar* J* l«t-a¥@ri« .(§7) fomd tlitfe 
7eagt0 Tf'Sigt tM ittlml mt'lon ot ligbt 
teid tlmfc till© r-@sl®tMet laepeasee with tlie glyeogeo 
eoateat* K, Osbtr C4il3, Me.ir<„ noaostiro'at;lo ultra-¥iol®t 
ligiifc, fswi4 the ©Msi* etlls a®?® pesistfeat than thost 
|ji tlie repos'^netif® sfcagt that tlitr® ii ft© toxic 
•sixbs't&ne# gi?®B off tsf tn« killti, sells• Ht "beltmBd tl»t 
t'li« 0f ultfa-t-lolet liglit my €tt« to tht 
ftbsofptioa of tmfgy by tlit imoltopi'ot-tiiis ©f ytast# 
R* 0#t#r (460) ©emM mt 0«eiir# my ttimlfttlfa nfition on 
gaeoMrens|-eS:S e#r®vi®ia0 'wltli light# 
p* llmif (6g©) f'©mcl tl»t «p0sm'f9 of yme^ eslls to 
ii^fcgaia rajs em^m $. dtei'taa# ia tjatif I'&t;® ai: ^&px>oduotlmp. 
wMl€ til# axjgmi ©ea#«Bi:pfcXoii «4 eai'boa aioztd© proiuetloa 
is not eliang#^:# £# SagJ-iiFA (SSS) fap^r-fced tlml; tli# gfowteh 
pfoaotio.g fa,©to.j?» ia fmst af® pmti&llj Inaetltmttd bf 
^•xp-osum to jpatiw «iBe.aatii©Bi» 
90 
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For a long tlae tti® action of f«asl w«b eonsidtred a 
siapla cellular fmctloa and this aetioa wae .i!i«i?ely 
ths eftangiiic of giagafs t© alcohol md emrUon'dloxici«.» 
fii« mehmism ©f tli® aefeioti o& sugara mi ••net tirKlei^stood, 
and th® r©Qmlre»j®nt for otlser S'tilgtftne®® was eonsi4.#r©d m 
being purely «jn® of growtti wlttoit rtgarS ts ttm 
pi»Qiluc5ts tliat m&f "bfi fofa0d.« jemt &pp#.ars as it 
is, ooripl« oygtolats p^odttelag aad tteptting a 
HT^liey of ,0iib.it8n6#B tisst eitlier, with t'li# •elitiaical® 
present la the substi'ate, of# feo eafcalyti© 
propertf, 'Oaiis# ehtsdcal 9l:ia o to talc® pX.te.#« 
fttbatan©®® ay# t!i# e»«fai«®,, aM it Is on tlieis* 
aetions tlist all of the termutim^ l.iiflia,gtlrff ftp® basei,* 
Thms^ ©nzfBws ©a» b© grotjpsd aeeoj'dlag %s tbelf actim 
upan types of eosipomrjd©* but a further elafgif'i* 
eatloa of tlie grotipi hii# Rot hmn poatlbl© d-ae 
tQ tli« Imk of liiowletg® of tli® aaeba^aism of sotm of tbfiir 
actions* fi» genej'al gronplnge wltli ttielv seiafetrg mud e&cii 
indivixiiml ©a2yia®»s specific mtl^n »© at fGllowsf 
I* wblch act apoa the eajpTjohydFttes* 
C&l Stiefaa# ©f inftrtas® - ehsGgte s&eelia^os® tQ 
gliieoB# &»a Mfiilos©# 
(b) Iftltas© eimngeg to gliiooss* 
Ce) freoalsst • eliangts tfeJaa.lese to gliioose and letrulos©# 
(d) Eaffiaato ~ raffiriO'se to 1qvii1o&« mm 
• icli1:);los€!> 
(e) rol!.l3iafie - ot.anjf-n i:aellbio.st to d«xti'osiJ uj-d, 
galactose* 
( f )  * •  c b s n g f i s  ' . x l l s i f e o s #  t . ©  g l i i o « s #  m x i d  
tui'auQ.s#* 
Cg) OlycogeRage - etmnges glycQgea to itxtroB'©* 
C:h) AmfMse -• cli.a«t/-F akjIo#® to aalt©s#»,. 
(1) kmflopmttnme - cliani;#,® aaflopeettn to d«xtt'ln» 
(J) Dextrimsa • Aextflu to laltset., 
rtsponsible fclis atll fmetioa® tad 
f ©:.?'• Ci'irafcion, 
(a) 'ifxn&»$ - a gy©'ap oa^* wliieJa ftecoaiplisJi tlm 
Chang# oi* amgaj?® to sleol^el aad car'ow dioxld©* 
(fe) GfipBoxi'ia.Si© • d@0o roms pyrufla seld to carbon 
dloaiit aM aeetaldtli^^df, 
(a) H#xas«s a»«S photplmta### «• elwrtge h#xos«i in 
prssiac# of pliosplmtfs t© btxoae dli>!i©®pliat®. 
(4) AM«l^.p«iS« * teftakf da-»ii 5i3.e®,plisglf©es*al<itiiyd©p» 
a Camisajpo i^#a«ifei0a» 
I t )  Q o » Z f m » B  -  a s  « e t s i ¥ s . t o r  o f  U f m m & t  
3« wMeSi a^t tafoii. prot®tas • ppot#as®.s stM 
0i»eptar©»# 
Ca) ladotr^ptas® • aissolir^s altomailsious aiatei»i:iils• 
(h) Gmaa®® - oluaiiges Qmmlm to xmithisiw* 
m 
I © )  i m i a m m  *  e l m . i i g « ®  a a i n « j  t @  f t m s d a l a  s o d  
volatll® a#ia®# 
Ci3 AatS-pi?0t«®:s® •* protects slbmiaems i»fctf»lal 
irm wdeti'jftas#* 
I®) Ptptidnsfs • ®i»sg@i p'Sptli#® iat© aaifi© &©Mi« 
4.» Sasfst® whtleb mt ess fats* t9t<smmn* 
la) • elm»g«© ftttg fc® glye^ria# mfi fatty teld®, 
§# Oxi'Slslag aiad redtisfag 
(ml SBtml&sm -» ftto#® bfdrosta ttroxld« to wattf 
and o3£|fg@n aa€ pf©balilf ae%i m ©rgaaiis. 
pmmMm wMeh &m f ersiiti «® inttriiMiataii* 
f'b) Ilfarogtaa#® i«®ol<3ri««s atthfltiit blm and 
f©rm# smlf iSfi wl^to. mltm* 
Ce) §xldai©fi * ehftag#® 6M#iiya«s t@ ftoetle aci<l aiai 
eai5 ©xidia# alesliol la p^mmm of air# 
§f fcht al>©ft mMjmBg tli« of l«|>©i»t&no# fyem tiMi 
staMpoiat of a.r« th# tas'fmta *:hdeli mt up©ia 
til#. €ias*tso^ir«fctf i Waier tli® m«fmm of Mmlt th«3?» s»y 
f©«aa m brief §%mml 4.i.mmiB%m of tli# llM©fy of 
fli« i«e, geaefal fciitoritis will itlso, gevtm th« 
reaotioa aiitl ia®el»ials:is of actio,ae of feb® ©ossyiaeB of , 
yeast®# Mmmmg, B« w©&lf C65S). 0®a#lii<l«d t1*t #ii«yB#s fti*® 
eliiiiieal eoiipemds abl# t© fofa adtifcioii, 0.<»^oiaiti<is witli 
all feheip gtil)sfcirat®s» Tts# prQe-tss of eatalftis eonsista 
m 
©f a of taa.temei'i© shrngm ia tli® eazfa# • TOl>st;t»at© 
0ospl« as $, -of wliieli it em int-© f'Pm 
em'r.gy md rmMom proAttofeg* fMs th@Qrf t&eeiffits for 
til# tffaets of suhstmt» pi faints, 
salts, on tl» ireleotty of tb® 
Altliowgli this tli®oa?y mm-MwrnB some ^mtstioa® pttfealiiiag t# 
§mym& mtimm, it is m&t SGmfiwrn^d hf isoMtigu of 
tb0 emfm§ m ciwiea.1 ©mpottiiis, a©i» 4o©® it tsEplaia 
til® im %%tismt9 mn&ljms of tla« iasi# mxjmM 
giiawiag tb# saa« s-oiietiitratlosi#. 
I'li© »p®0lfie ft.©ti0nis mm& mMiMmB aff«©t tli« 
prJ.o.i?iptl are ms folZm&i 
fliif ta«|s« eamet'i • tl» ©f itie.i'ost aeeordiag 
t© ttl« 8ftt«tl©ll:t 
• glmtos# 3.«irii3.»® 
f M s  i a t m  © a l l m l a j p  h m e m r ,  $ m l t  
mmomitB &t it dlfl'ttse iat© tfte swfoyiiiitig llfuid* S^eros# 
Is ©eav-afted by tli« %mf»m ia tli® mtl9 m well as tli# 
part tl»t owt* In tto former 0RI?,0|. tb© etteroee 
aiffms#® inte tsbt e«ll and %lit lijcl?oly8««t py&dncjtsi aiffui® 
out* flats msjme is iaetpofed fey paet-mjiplsatlcai t0mp«.rattires 
ttsA iti iibs«ne« la liquids shews 
m 
fit# if®3P# aiviiitd bj S# faataa®!!! (iVI) lato 
e©to-#njfa®s ©i» a 8ser«t«d mufvm and «»«i0-.«B«|iies or & 
eoBtmla®d «s.ispis.«* fit a.# ftm ®§to*#aa^t 
•ana tl».t: til# p«i?sitrtillty of jm§% etll® top Immtm® 
4a©i»#®s®s slsiiarlf te tb»i» ptrsitatoility fe© »©aitiBi aM 
mmmm%-m mmmimi stiifafc®* fli® 
pejriwa&MXitf of tli« salts ma foimfi t© fee a% tti® tia# of 
the 'Ksst ^IgofoM &aA is A«#2»ta,s«i tof gim 
»ml3lo iiiaa p#pteii#* lit eoaelMM tbat; tiit ©f 
lnmft&s% ia s true hf mm luerw&i,® In 
%hM p®m©afeilltf of tla# ®®i:i mmhmm taring f®ra«ntati«« 
li* ¥• Ittler els'?) f©tiM tlMt ia^wl^at# Ig as MieU % 
til# te'ment&tim of pymifle acit m sf aM .loanQos®# 
fsri©t4® ©1" ««fre»fing -tlia- |?ti.ri't5-7 ©f JjiTOftas# 
prdpap&ti-oiis ftre all "lia.tsa upm ttm 
Iii tMa t#©t tfe# * of an IjBwrtas® pi««9ttJratiott 
is #xpi*®is#d »•§ tli« 1» .miiimtsts, for OfOS 
:gmm of th.0 pr#psi'«ti« %© inwmt 4#0 gra» of ®ii0S*o#» fin 
W ©•©» of a i. p«^.iP ®®«t solufeloB ©f pFiaafi' 
phoiphftt® at 15*& ©•••s«| to rotation wltli m&im- light* 
flit %dr#g0:ii-.iea e0»©«at*»alJi©ii l»t feitii ilio«a to ij# 
of gP0at«.r importtee# t© tli® wtloa ©f laf«,rtas« t'tian tli# • 
aeidlfey. fli# ©ptl:giiii rang# ©f pi st«mi t« tmm 5»§ to 
§,g 6t $0® e» St tttleF (Mil s!iow«d that at M® e. tb® 
•pi ©ptlimii for iiif«r%ag# mtlm is 4.«i7w§*0?# Iae?«aetog 
m 
tb® pi fco '?'•§ eamses a Amvm»9 la inTertasit aetiTlti' t© 
2.0 pel? §«at Oif it® migiml valtx#* Bf miag a pi "vmlm of 2, 
I# filistfitttf fSStl f«wd %hM it r«taMa€ 
iO^S-O 'p§:r e#at and the r@4uti»d t© f pef mnt of-
its' ca?i||iiml win## 1« als© iti©w®d tiat tlliit® aeids aM 
alkaliti dialsiili tli« imertrnm ©9Et®at -ef* fmmt wittiQut 
killing th© oi?g«aiaa m sfftetiag f«r!!«tall©!i^# 95 pe? mnt 
&t tli« inftrtM#. 1® ia oat hom iJf O^IS^O'^S I 
sijlfi4?ic acit or S'Odiuii iifdroxiile* 
P* S'tsQW^a (BB9^ 9h&wm tim-t mltmU^ lifdro©M.orle|, 
Rltyie, pfeotpliorie aeid is etrtaiii mm-mtrn-tlmn 
«»ift a tmrnmblm intlmmm lSfVtiPtae«# a 
0#2 per e«»t gdlmtiom ef aitrle 
aeid® alsQst ®fe«efe tb® se-tiea of tlif liwrtftaae# 
Sla«® 'l;l» of iaf«rt6s« of ftasl ia €9pmdmi% not 
oiiif 'UP0II .il«#ll' 'tomt al»© da it« iiffua# tteoiag!i 
e©U atsttaf-antt smfestsne# «Me& *11.3. &£tm% #ltli#3P 
©f tli« ftteoT® wili, earn©# -itti mpoii ftetlfity, 
ft fmoaay C4?S| fomaS timt treatatnt ©f iaveyta®# with 
bfi^0g®.ii iaMMti its ®cti« im» td t!i« fojMadtion 
of an iat«i?3Ml siiliyifiat tai aot m mmi%ion eampomit., ika 
taliifeitos'f netlom ©a iawjptfts# tof tli« of tM 
alkali®®, ailallii# mrtim, m& wigaetiw w®.S:Sli0m bf' 
S* iTOtoiilosi C4#0| to b# ftlsttd to tM# taltsej ©f l©tts 
m 
Bf timt tfee isMhitlom Is «Sms to tlUe dlstmtioa 
of ts'li® smim^p Bi&m it ptrallels tb#' 
iSlsp«i'.it»«ss of t&e s©li4tioft Gi:' #,asf!a«i.* 
ffet ©c»«i«iiti*atlai ©f jmnt mmf Is# liier#&«#4 
0? toy tb# preatnct of esftaia TOfestime#a» 
!• MXltf (593| m ftlesHsM# sictwet 9t'fmet» 
mh»n a<isl#4 to growing f#:agt, liie.i'@af@« tlit teowt of 
l3mt €e#s'n.0t M0®|.eipat« Iti F* fmrf C48g) 
foimt tl».t tlb® iMmrtl&g •pomm iav^rtas# is 
ilief«a»«a ICJ-M ti«0« toy «%!•»©% -of ftastt 
Ii« tMt tMi A©ti,(« i® I# tlis wltlfcj, as 
®iial©g©«8 w$m i»etii?s€ fe-f atSiag a©#ti0 a-eSi« 
£, LS¥gi?tti C5Si) aft#y stedfimg th# ©f fiolatioiis of 
•variQ-aa nmtmX salts, fm'm% me-tmm, ®te«> 
Its a pr«%i»#at«ien.t 6f fwtt, disiRelttttd timt %tm a@titp.al 
»«lts fe,a¥# llttl# m fell# iawrtiiig pmm oi top 
feasts# H@ all© th&t fcii#. iaf«rtiag pmm cm fe® 
Snerensta "bf m& tfeat tM uitms&n 
BhmM l3t 3?©.gsra»d as .fsjeiitial if ^tm im^mw9 ia lavtrting 
pmm iB dia« t© an gimgai#iit#i vltaiitf du« t© tli@ pretftatatiit* 
S# Oolia. C10SI ooa©lmdfi€ tl»t is » rmMMm 
tiM e&»®ateistli3(ii-of .gmefos#, wMisfe siir»s tlit m«lmm laitial. 
vtlo«4ty 0f iximr&iom with m fi»a m^mt of tusyiae, and 
the p©int 9.t wlileb tM® felocity Is®gins to dlsinish#. fl»l 
p»odm0t0 $f lifdrolyais 4© not aff#et tM.M- r®l®.ti©ri»Mp» 
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S«,bstam@s audi as mtttifl and. ttliyl alcoliol# glyo©!"©! and 
silfei" •nitrate displaed tlis point of aamtuwrn f&locltf# 
T» (7Q) foxmS tlmt la^ertas®. 3.s sot by 
0»1 por o.eiit soX'ntieas of foriaaldtliysi#,, rmrQii^lc eliloPids, or 
silver iiitrat©, altlio«i5li tlisa® fielmtlsas afftet th# ofclMf 
fianetioaa of jaast# Ae©o-f<M to f» Ftazef ,{4'77| a pj,rt 
of nits-om oxid.# is bomd Qirnmlmllf to lETarta®® snrl is 
furthei* oxldi2®a bf stoato oxygen* 1* §i@® (219) s'liowsd. 
tlmt Im^Ptme is TOfy aeti-r® in tlx® pre-seac® of a 2 p#i' 
cent solntlQii sf gulf at®, 
Fi:»om work wltb th# alkaloids of t;he atroplM, 
eooaiiw, and •aiorpM.n© gjpotips, P# Mom C520) 0©ii©ltid©i fehafc 
iiiliil>lt©r|- -©ffect: on inveyfeas© it proportional to 
the losai'itlm of fb« aifealoicl eoeeentration* When tb® 
•alkaloid eooeeatpation ii oonflant, th# inhibitory ©ffsct 
imyeasts with tlit pH vain®.# 
Ittu M©st #tts|mes. Is tjy light of 
diff-trent »»¥# iQMgtlis* o» Cf©i?baeli. C^tS) fomS %Mt brief 
irradiation with laltra^iriolet i?ays iaes?«a.sti tli® iaf#i»t.as« 
AQtlwltf of fe&st and tliat mpmtmi irradiations of short 
Inttrmls ar# fettttr tliftB me of a long iatertal# 
lai/mss 
©nzfiite til® l^dfolfsls af lamltose accdrdiiig 
m 
to fch® 
+ V ' 
lalt0s« Sluess# 
le^oi'diag %© A* Trnjl^r (mM), tM® fefdrolfsi® foilsw# 
til® eowet ©f ft aoso-^aslteul*!' m&atioMi, Otla.#!- totsstlgators 
b«li#fe feMt tli® pwmm&s a»« slmlj timn m& ot 
tfee first oi?4fi3r« 
Tim laltt.®# mnit l*s fetta stt m 
a ffcaneard ©f «Mfa® ©falmfttlm, ,fMa mlt represent® 
©f mgfme wliicjh ifsilt® lialf ©f 2*S g^aas of 
lal'tose tifdrmte ia iD solntlsa at a pi ©f i».8 aii€ 
S©® 'C* In 1 
B» laoay# Im Mf steaits ©a, tli® lisat produoM bj 
«ii,8fm©®, fQimi ttoi ®iixpi« li^drolysiB ©f 1 gmm &t aaltot® 
t© ppoAmee #t6S e:ft3l®fi@g# 
fMi msfm& meum is eoajiisotioii witii tl» 
ftsylolyti© ®n«^e«, tiie, aiaflasts# It if m tn,So-en8|®©, 
aM it 1®. tibat mlfc&aft ia aee.is©ibl® t® fell# 
BngfAfs mlf aft#!? th® e#ll Is 
F» SsliiiiftM Milliag ytast hf aMlng feolnsn# 
and fiiterlag# t&m.d ths esll walla of Ijottea mm 
tspemeabl® to asalfea®#, #ill« thos# of lop jtast &m p®j?m«abl©* 
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F«, .SchUrifelcl (640; fmmd tlmt the imltsst mtirltj of 
lipewers yeasts is a ftmstioii of the fepiiifliitlag 6ietl¥it|f# 
TM ootlmm pi €& tb» aetioa of saltait Ts^lt® »ltla 
til# teimp«rs-cuf@, eetidiiioa of t|j,« yeasty-and tuljstrsttf 
Amording to P* Eona the Qp^lmvm mQ%lm t« betwta a 
pH of itS mA 6.i, wMl# {r/8) reperttd tii® 
Qptitmm to l>f ffo® S#l t© 6,?» S# lil3.s^ffet@r {mi) 
tmmd the eptlsti® ts b« at a pi of 6»7g to ?»S5 with s 
pS of 6»i toeiag late tbstt'a pi of ?» 
K»'111110tStJt®!' ais© rep'orttd tlm% fsr ytmst i?i©h Iti 
salta«@ mtton l& 0©mplefc®lf at a pH of 
4»§, wMl# £'& ftaefcs poo» in it r«qtiir@g a pH of 
§,5 fo.r tb« s«a« ftotiott# 
Wmnf %ttm% tM mtlom of iaalt&se,aad 
ht lielmtlli} |Sf#| eeiieliaitd tlie rsta-fdation effect la dM# 
to eitbtr tto tubstiiaoes mmMg st is tM 
¥Bme%im cmst&nt ©f th® mzjrn^ action of tb®a© ®u'b®ti.iie@s 
mitln witti %h« hm&mm of ®li«alcsl diffdMBci;##* 
F# SeMfaJ'tM (04,01 fetmfi tli® gf«»4iistt©i4 of to M 
miofa «ldw#r whm %olm®ae wms added %© a. ytast « siJitiirt 
Ccontaining ® p«r ©«iit -gisltes#) tlias frcm «t p«p© oaltos© * 
feast •susp»iis3.#a» SSuet pastusfisstlm als© vMme& fee rat® 
of maltas.® aetliritj, tm QomlnMd tiaat tMs rsteetioa in. 
actiirltf is diit to tb® ©liainatioa caf oxygen# F# SeliBiiftM {5S&I 
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iomxd that a 4 p&w o«i3t ©oltitioii of potassl>aai phosphat© 
©r a 0«6 pep etiat solatioa of phmphmiQ . 
taptario a-elds stiamlst® th% of 'aaltms®# 
E# -?• lul®!' I Ml) sliowM that toliitna an" thyaol aiminlgli 
til® aaltft#© aetiflfcf of jmat while @M®rof orsi Inli,lb its-
it tfitii'fly, liesoFdljig t® S« I er f517) mfaalu® aeatate 
in siimll aiaoimta iaMbit® siAltas© aetl'fitf,'linfc t-la# 
mdMltlm at B&di^m pixofiiits, to a®utrailia# tht 
uranium, rtsoves th@ inMbltoi', 
Tlw i«-#fe0iiig pow®i* of wmMym9$ w&$ iomA hf 
R# imralcsai C411} to 1»@ lawrstlf propoptloaal ts th& 
tnteiisiti? af tb» 
«fh.« otliof msjim9 of jtaafc whleh aet mpoa tiws 
€hmgiMg thmm t& f#rm©iitabl« tr-d raffluaae, 
trelmlas#, iatiiblate, sellgltae©,# glje tnag#, antyiag#, 
&,isflop#<5tlaas#, and Atxtfiiia®#. «asfm«s, ifitb tlm 
Brnmptlm of law# mot fe.acl tia® ©f tli# 
aort impoftaat oats. 'the aeticas of som® ©f tli« 
atoo-f® «a«|m«e are th« ©.ontipoliijag fa©t6i»s la tli# prodmetiea 
of good •jl«Ms fpc» .gj?«iii ffas- wtloas of 
thme eaf|»©i «»«pt asfS.!!!#, wliiets ma (iiieaai#^ u»i«p .malt, 
m .follQWSS 
R&fflnm® 









0^!L^0„ + 1^0 # 10 B i 
gljmsm 
®«6®10°S + V 
''s»lA + 
glueas# 










fb# mz'ym®B tMt mt&lfm the till fiiaefcions ttd 
fes»iB®ntatloa mm p®spo»«ib2.# fo? tn® {JegrafiatJion of tlit 
cssai-too&^rdjpsitis l;o. %l%& flaiAt^ p^oiuets# p?lii.felp&13.:f ^leohol 
asid oei'baii 4Jl©x3,d0j, latberngb. maf ©tfa©? sulsstmo'ss tmj t>® 
foratd lu small Of timsB %mzfm9& tli« a^nt 
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lias md# it po.ssibla to many qtitsfcloaa perfcalniii^ to 
tlie ©fi'iiets af tl» ab®«sie© or presoaet of slitiaiosl smfesfeaaees* 
©ii® of ttm mwrn^ tlisoi?it.i of tfe© forimtloa of 




«6%O04 f'V04'« + V 
38X#S 8 -€i plis® p3» t« 
! •  VieV *'s'^°4'V°4'e'^ ®8^°4 * 4OHg(PO,,Hg).0HOH.eHO + eagO 
glueos® ' •li®xo#»-fliphios|?bt.t« f taos ffe&gijo 














2m^.om + 2oog 
aeeti-lSt'lifd® eayboa dloxid© 
lOS' 
Sk 
2CB^CP04Hg,hCT10E,'1H0 0 s g0Ig(P%lg) «.<300H 
Pliospiioglyeera-. 4? /ds ?b,ospli.og3.fc#i*le aei€ 
|Oxldatl©ii) 
"V" S 
% S SOHg.OEgOa 
(E^mtion) 
mlecsiiol 
fMs tbtery feflmgg tut© plaj the t«flTO« ©aspae® lisloiigljig 
to fclif gfimae eompltx* Bf tlili t&eorf the litxost® mi*# 
to h®xo«t»dip&0®flmtt by plmspMtaa® miia ifcs 00*«aa|s®a, Ja 
til© preitEftf ©f pb©«fla-oi'£© aeld aM 'btxese-dlpfeesplmt© fch® 
©ugai-' is eMfigti %® pli©«Ffeo.slj0sraidttl^d« • fhie In turn t® 
aat^ljztd hj ia a SanBlSftfe ?«*etl0ii intd 
plioei5lio2lyc5#t'C>l aai fliosp}i©s3.fo«i?le fli© fyrwlc 
torn^d tTotti pli©apti©glfe«iPle aeid is 'el«ng®d "fey eai?boxjla«<i 
%©• aeetaMetiyts «fl eayfeGs, im# 
plid«pli©glfe«i»#ld«lif«l0 &m elmnsti fey mn into 
«tbfl aleohol aa4 tbospfeoglfctyie itoid wiiieli tli®. 
timm wmGtlQm will fro@t®4 as long a» sugti*® 
and pJa©ipImt©g mm |5i'««®at# 
M&nj tmctors affeefc tbe Qnz-ym@w wMeb ©aus© th® eSmng# of 
Into aleoli©'!. ant mmt ©f felits# will 0©iis.ld®r®i 
til® h®ailtig of Som« ©f tli#te aetloas e®ri b© 
•dlreotlf te tli.# iadlfidmal enzym^B sn&h as wai 
Bhom t)j If. ¥:* luler iX&l}^ who fmti& tliat -wMmim ffaat. 
one-feeatli t© O'Jf its spia®« ttotl¥ltj* 
J* Gloja C 1) fetiad fclmt fcoliiesiistd y®&at loses np fco 
96 per mnt of lt» femtatiag tMt %lil® loss 
is not n®e@ssa.rilf tus to tlie dtstrmction of tii@.gfmas®» 
Hs €®eM®d tlmt'oalj about S mnt of tii© 
ftfsentlug attivitf of f9mt Is attFlbutstbl# tcs fjaast, 
Aeeofding to A» ftriifctsli (176) nitrates art aeetlerstors 
t© zjmsB l3i«% bai'® no «ff©ct on th© othm mz'ym&B pmmnt* 
I!« kgixXhm (%&} fomad that aygiaa© is fco 
boi»i€ ael«l iB aafcll aaeianfes as a * /it© »eltttion 
eo®pl0t#3.f iatittlta its action» 1*. ir. iV7X} Bhowed 
tMt BiagmBlmi wap for zfaas« • mtlvltjf mnd tlmt 
feb.® optinnifa 0Gi3i#«iiti«a.tion is b«tw«ea 0#i aii<l OfOOl solar. 
Bf sutostltiitiag glfctrol# ©tliyl or pyridine fsr 
wattr, W#' 1468) tliat the aetion of syiaasQ Is 
retaMtd or stopp«d.» A©eor'CJiia,g to faa Le&r (611) th® action 
©f i« S«ttyoytd by the Miitian of papalse. 
One of tlat pplseipal £Lt.0Ccvsri«s to '%h® aetlcxi 
of mzjsxm sfSfeetiiB wa@ mad# fej ii, Safdeia and W# Xotrng (240) 
in 1906 wliea tmm& In f&mt a. substsa©# whioh is beat 
s'tslstaat, and is a npmlti& of aleoholic farsMin-
t&tlmi WaiQfi is feerssd **So-gyBase* * AcooMMg to this work 
feraeat&tion i® not obs&rwa ia tlit aDseac# of this aetiTOto.!*, 
an^-t'n® aetivatiag aetlori sMmot: he replaced hy other 
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6iil5sfcanc©s BiMih as tMs aofclv-'"':.cr Ms, 
Ijasa ooGa<Jiit?iitsci, It has not h»mi isolated as a oliemieal 
oompoimci* lU fftilep i%72) A&tlmd G0.sf!.aas# a,i 
substance wliieli tirlnga tlia topical eaffeofc^rdrst# 
Qlmrmge in an otherwls« imaetlve mixtwe of stigarj, p-hosplmfc©,, 
g^opHoBpimtSj, apeapsaae, and salts aii4 Is atetsetry 
for ftnitntatlcm" • 1« ioaoli^fied Qmjm&m' is a separat© 
-eatltj and is n©#«!S®ai?j fo3^ f ej*mentAtl&ii.#. Ae^ording tO' 
B.# C41S}., Qmfm&m fetain® its fmll 
dlgegtion with tssffptlis, diastaaa,,. -ummm, ©atalaa#, 
pliospMtas®,aiia .frefjsiajfemt is partlallf hj •istems# 
wMli bacterial iafeetloa resovei eoffiiast 'bf adsorption# 
A, L#rin®i»str®»fi fS-SS} fom€i that a fer»,«rt'tJliig n-jBtm of,_ 
mpozftmsB, QmjmBmt glmcos## b©3:0;S#»d-tp]b,oaplmt®,®ii.<l piiaspliat® 
Imfter is bf aodltctt flmorid# &m to Its action 
on th© Gozj3ms-0m 4* tisantrstrand CSS7) also fijTOd the 
addition of aore &oMjmsB will »ewti?a,t« A tmmexiting 
whMh Ms ba#o tsa.etimt«i % flitorld#® #. Altlaougb eoiymaS'® 
has b0«Q. mmMmeS easmMmX^ G', Mmuhd^g (437| itiowed t.bat 
th# potassiuia ©r a&l&im saits sf pyfuTio, a-ketofeutyf'ie, 
a*k®t©oapi?Qle, h:^mmypjruwi&,mid ptimw mMs a?® eapat)le ©f 
aetlvatla.g ®©o«aa,jia® fpm^ jeast Jmie® and dry jm$ts so that 
tli«y fsrm.m:t #iagiii»s,» 
In auf sisdtrii tMorj m th& of tl® 
mzjmsBg plio»pl»t®® always plaf a as J ©3? r#3,e aaci at l@mt 
lOS 
OE® of the peaetioas Is upon the phosplis.fc0 coKjblnation 
wltli, til® hexoamst J« 't®:leKb0,2»E (3^4) statiid that tiie • 
pho^pimt&B form pboBpfcatldsg wblcli aet m Imif&B arid ttAt 
tfetfe is no dflEoastimbl# evMeris# of a ^gfaopbotp'rmt© 
ss intermeaiat,® st@p in t'mmiit&tlmf !• Labimm (352) 
tislng neutral elm r©imA bo stjpport for tfe.e - aldschraldt-
Lelts tlworj ttmt "oxldi&ti.on red-:ctioa |»t»oe®ss®s gowern the 
intraeellylf4P mmtlGn of phosphoric acid m& eaytoolijdr-afce®'^'"» 
!<. tma&B&ki {ub^} t!aa.t sodim» lioa'oiodose^tate in los 
eoneectpafci oils tnMbit-® phmph&t&Be, tonfc laaa llttl© ©fftot 
mpoK til® glycolae© and ciai?tii5Xflas«# !• lacfarlaae |563| 
ddterained that htxose-pliosplmtass l® iohioited bf socIIujq 
sonlodoaeetata and tliat are«aat©s fiavs no aeeelei'atl.ng 
#ffeet upon til® libtratioB ©f pliogphat#^ di-rlr-- tlt« iiac!i.ictitan 
period of KyBila fei^iientafcloR# Maefarlan© (362) also f#mid 
that the rate ©f ppoiiuetioH of pliosplimt# from tiexose-
piit.sp^:ate is a0eel-arat«d.toysrseaafet® onlj in t!i.® presenc# 
of y®aafc extracti# Mgipesitia me shomi fey li# Allssfs (3.6) 
to h&m aft inM'oiterj action m piiospliatftse tnclepen-dciit of 
til® pH ¥aln©. 
PBOfmSES, AJO iiEFmsis 
It Iia» hm0n kno-wa tbxit yeast fniCB ©emld l^ycirolyg© 
pfoteias sritli tiie fC5rn».t;loii of large quantities of a.:s:liio 
aeiSs ami. tliey mrfied %hM aetlvs w-mjme ©ado^trjptas® • 
l.» Vsliistltter C^SO) aR.fl varioias eo-wo.rkei?i hav® .reported 
iOt 
tiat %imm itr« tla?#© ppoteolftle »Biya«s im fsnst, om 
itetliis Oil p?oteia0 mt m opti.mm% pli ©f S»0|, «« mi 
PQlfp9ptid0% aad oa« oa ttit dip^ptidta witjb. tbe optiiaiiia. 
pi of tlie latfeei' two 'fetliig 'FfO to ?»i* .tlthougla. tl» 
pr®s«oea of proteins ia f@.i»ai©.atati.caa.i earns#® tli® format ion 
of email quaatltlfs of pfo€m§t.s other i a slcoSi.©!, it i» 
net wifelriiii tii« feo#® of tM.s work to fcli# tiieofetieal 
fioljloiia ©f ps»©t®as#8 o». tte® ja'o-tt.la 
suhstmms# It 4® ttiffie-itnt fee ssf fjfeat tM prc*%em@-$ 
at'® la, ttitls' mtl&n tewajjii® tfe® proteias* 
istmsi 
fba 0st0r&«®g wMeli aet upon fats &r« pi*«g©at. In ymst 
in tM xot of fliJ.,s mzjitm elmagti fata into fattf 
aelda and. nil*©#!-©! bofh of sfcieli ai?# fomd In tlie pfodiiet^t 
of femtwiatisiiir fcli« Itpas# yeast is 'Sii 
IstsTOellmlar easfs®'' ^iaii »dtg mp©n fcia® fafes iia tke etll 
In sd»i« ysafts t&e Xipm^ sisii# ©tpmtel© of diffmsiag 
tto'ougii tl'ii :0ill aM a#-eo»p.os:iiig the fats In tli# 
subst^at®.*, !?l» aetic®, of fort i stxhstmimB npon tlm 
fmetimi of Iip$§« jtast ims bad littl-t atttation, fmt tla® 
worle clone on the ist«?i.s«s fpoia ot!i$y SQurett tiioiild 
appfoxismt# tiat that woiiM b® ofetainMii 
I, (%2S) ths,t 1 F#i» e«at ioluttons of 
wtl^l as.t al0©lJ0l tea a fftvofslsl# #ff«at oa feM geasral 
HQ 
ymst& Imt littlf ©fl'Q0t upon llfaet# 
g>, AsibfTg (17)., wo2%:.iiig oo food productg^ has Miwm. that 
ths tti# mslteala? of tiae .aelds f oXTsedj, the 
leat ig t:m of flmoi^idss on tli#. action of llp&sa# 
osiimsi, aftmuss 4MB srmQamAMM 
Tim mX&mm miS. •pmml&.&BeB pr©s«tit la yemnt lmi?# hm& 
ii®smia©4 to liaf# 4«l'Inite famefcioiis aa-d have a part la Jsdgfc. 
of tlm timoTlms fti?Mnfeftt;iQa# fhe unsymai Imw 
liiiisii;' ft»M5tlo« ta tli« ©#3.1 aetaboliss.,*. ^il© ti» p«.roa:ida®«» 
the :p®^rsxjoo®. ar® fo?iaM efe«ng:t«l of®r t«> 
tiott-toxi© •,cospoi3ii-di» tn this I'eeptet tb© fsi^oxiaasts- aat 
t© tli« mtmMmB Mt tli® of felae two 
lias b»eii Ssmi of tli# af oxlMtion 
la e®lls lm.¥« b«©ii bftfti rnpon tli© p^taeiie® of iron and it« 
#&s# of sMiigiag imm tlat ftr-i-owi 'bo tlie ferric oonditioa 
and viae w@Tm* A* Baeli .fsmiiatd is?®s©ac® 
or Bifmi^Rnes# sad iroa is not a«.o#s»Aff f©i' Qxl&mt mtlvltxtf 
1© il®0ld®d that mfgm is olaiig-ai tm %'a® pfS*oxid@ 
and. feM® set® on flit S'ti^itwte fo»iag priaafj ei:ijl&tif® 
prs^nets -^leh ar@ ©Magfi into «»€ fre^uots tsf ptroxlSaB^ts# 
Aeeofalng to 0# Be.irti'and (4.61 tise Aeias form m oontlimou® 
0®fl#s Qt decreasing asti'c'ltf, fdll^wisg th® os»d©j? of 
eleetfjical wit eat*lytie on. tim. 
of taeelaipos#* 
Ill 
Gatalas© is tfiB t appllocl to tii wMch 
e^c-.n-jjosiis :ijCTo,^en veTox%6.$t fMs Is "ksiown to 
present In ytasV its aetlca ot!i,«i» thar:, ap a lifds^^'ron 
tmmxide ia not IsaO'Ws se it eanmot Amompom the organic 
darivativeip of liyai*«g«». poforld®* fliertfore# It Mi not 
glvta a ai-fiBit© fwictiom im eell laetabollsm or 1» 
fermentfttlon* 
Hfii'ogsnas© is aa ®nsfm# of jmst terns tli« abilltir 
to eMsge Biiltnn? tsts e-'. iulfidt* Its m%ion appem?® 
In some of tl» tlisojf.it® of f«m@ata.ti©ii wbti'-ttoy Ixitsfrseaiafe^ 
feMtljytlss ars t© mlcoliols* fli« »p«elfio fmctions of 
hjcl.i>c^«aage m wali as Qthev rea^otases we not wtll mderstooid#. 
fbies»«for®^ tlitiF .reftefcionfl ® otlier emfms aai the rtset.lonf 
of subatftndif tli#» liftft b@« cdnfid^fM In tM 
of f«FK»ii%atiojs,%. 
Ims'lateri m grtat aasmtt of woi?If aQi» o.tt the 0ire?-» 
all actions ©a"!' tlia ysas% aafi tlis #ff«et0 of osFtain 
sttbsta'-^ots -OS ae-titms.# Em ifi'tflcjk (4XS2| deeidtd • 
wtre tli'i'®# t-^mw mf emim# iaaetifation: Ij, « .r®y®r.sll3.1« 
Imctlmtlau osmae.4 as ,b#tw#« t!i0 tuepi# 
and tlie. Biabstanetf t, sb irrtireriiljia ir3SctiTOt,io!a 'fey 
e#j't.ft.lji s#)i?t&m©.«8 3a«it. m io«5.1s0| «.» ifi*tir@*'sible 
d00%i*uetlen ©f t»bt dtae to 1,i».it®d. sta"bllltf of 
the gtibs'ttne#« 
lis 
ilG0ci3?ciing to &.% AMtrhaMtn (3), an &x%r&Qt pz'Qpai'td 
trsm ynmt hy boili&g witk 10 p«r oartt aeotlen'-at©® 
t}:xe: «,iiajiiiic liydroii'sis of suei'os® aria. aal.t#§e imd also 
aea«l@rii-t59'S the i&rtm&mtlm of dextrosei^ if'Vmlost, a»<l 
galastjose, Boltafttf C?S) femd. y®#©t #0ll« eomlfi b© icilltd 
with sulfurle aoid^j foi'saldelifclt or awpe'ariO' elalorid® 
withcyu.!; lDMt)i%iiig fche ©nsj®® ftefelfity# It 'h&M l3«s» ©liom 
hj B» 'liases iQdQ) timt eleaaotary m£ Bel&nlms 
imatimt9 mMjmeu* A# {e§9| noti-et^ bo etfmt 
m til© amju&M bf tl® •.ftdiltion of tii© smlf'afe»s of tiaoriw, 




llaai^ imm h&m as ts %li«r 
of tat 1011 hf ©at is tli«t 
i® ii fmm ©f r©s'*lra%i0ii fey t^© yeaiita w%m tMy fiM 
t!ii.®w«l,?«s ©lit of eomtaet with ©Xfgew* fke y#ast« «111 
atmilfttola oSfgaa eo,Bip©ii»is# iMmmhf 
tlm, Q«fg«a aee^itfarf for llf^« WwmewLt&tim thm 
li tlie .©f i««ipl2»»ktlcia no-ct tfe« ftustt Hill toeoape## 
f&e in fts'lstiag sua mmix^ing th# 
•aeygf fa? life# 
fMs tli«o.rf ,pl.a#l«§ immn%mt%m « tfp« of i?##fls«atioa 
tm» i3®ais «JE|»isa»t *orlc«i?s, a.©*® ©# *ll©» te«li«¥« 
tliat jmst-B ta fe&tij? of. ««ga.J? cai t'lii 
®%ag« «f nrM©ti is auatr-sfele i® 
%h2% » ®®sV« + 
flili »mmmd fhas# • of takiis pi4t® im ©©utiiols 
witli osfgta mM i.« 
Soa#. !«*« «tiraECi®4 tbt tti«@ry f®fa«atatiQii Is 0eBpar«1^X® 
to tfet ©f a t«lii.# Sa tm# tli© i« 
tlis poiiea »tal©li f««st Is tfclt to c^mpstt wltii ®th®f 
o i ' . g a i i i i K i . g . , .  m  m - . m m m t w r n t i m  
.@f 16 ti p®f* e#iit wMl# most ©tJiisf m0mim» ai»« klllfi afe 
m ©f S to .IS p§s 
I IB 
OtlitF of i®al with th@ aeelmni.sa 
of til® 2a 3.i04, affctr Ml® vmrt m 
C}f"ts« (2291 »d¥siic«4 til# t&eery that fwistJitatioa 1» 
eospos-®4 of tis# €«coapo0itloa. of Qlmm% bf »fitta®e acoording 
to th# equfitieai 
^e%#i * fCPgOitCH)H#,cos 
fM#? mtim 0f fcM &xMtkma tUlf 
©•©apotrnd la ©xtdl«»4i 
01^91 ,.O10,l«eC3H + 60 « aSQg + SIg© 
®wi# rtpttaeat ortiaajfj rtttlratleB# 
In fcb® atoi#Be.@ of air,, tti# mipie hfArogmmm mtB on th,$ 
a#€©e!p:ositt#B prodmt Qt ghmmm In two »M.g#g as follow j 
m.^Qs*mimtmM iigO « + iii. 
ieiigOH.CHOi-UGOH.Its » 30^g§I + »gO 
fMs fsla-foff girm iapdftaii©# t© tii# astion of the midrnm 
and feftoogtumstif 
4, L«l}#sl»ff isas) adwaefi the tatofj of the mtlli^fttioa 
1». f«pffi®iitatl on «»« pjf®i®afe«€ the f^iiowisig 
tqmttims ss t!a« »t®pi 
1- °sha% ' ® !eg%Og) 
E, StOjMgOg) + ERHPO^ = 2 {Oj^gOgliPO^) + ^0 
S. SCOgBgOgWO^j a OsHio®4 WO*!® 
4. OgH3_Q04(RP04)g + HgO • OgHgOH + OOg + Cs%®S + 
Of* 
s*. + ^2^' • scsg%®fi) -I- TOt -i- nmm^ 
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G# lemlMrg |4gg-4i0) sad Me ©o-wofM#s'i tiaw b#®a alil# 
to »4ieii:r« ao#tal<I«lif^ ftud glfQ^TQl irm tmtmik%mtimB 
fell® wMltiss. of s©Ait« sulfite# fbi® ims l#i to lii« fckteory 
of trnmBntAtim wM-eti mm. te« as fallow® t 
U s 
ilfflif Iglfeml-aldQl 
2» o^IqO^ « icsig t g|0iKeoB QW §^1^60010 
•s# eHgt cloibeoi -h i^e % * SigOi.oiioHiSSgOi 
©l7©©l?ol 
^aif^m©ticaa) 
Qi€m}*Qm © « mi^tmim.}^mm 
CftxldationJ lAetle a«id 
4, + eigai# 
s* cSg0o,aio 0 » cigeo»<j0oi 
^teMfttlon) Ffi?'ii¥l0 aoltl 
m^»mm ' « • mi^ou^m 
(K^dticfcloa) MtUfl mlQolwl 
e.» l«tt^#yg |4JS) lian siso' difiS-td tmmmtAtlm into tiffi©® 
fepme# -flitis «pj'»sa»i la #qiaa%tcia® wltliQUfc ©on«14#r&tio» w@i 
l.» ioyaal yeaet ftrawnlaticsia 
06%B«6 ' SOgBgOK + 2C0g 
l>«tJro«© Aleofedl Uftffeom tioxidt 
13.7 
vj'-i'ientatioii ia soliitioni eQatalnlng alkaliiw swlflte 
hh.2% ' V + Vah + ®°e 
B»xti?as« Amt&Me yd# , Qljeaf-ol e&rboG dioxid® 
S.# F«2'!a©»t&tiea ia alkaliti.# salt soiiitlss® la ef 
8ulfit;e« 
^ V * CSKg.eOOS + •»• 
I)«t2Poi« Ae«feie. ««id Alsolisi 61fcei»ol Carfcon 
Dloa:ld« 
'flm ©f tfm- f©ra«i durlisg f©lamentation, 
and tM rol« &f phmpb&tm 1»« atiraet#i muf wortetrs*. 
t'» Yomg |66i,| tlif ft^dltios of p&otpbafc#® 
til# jpatf oi mvtsmi &tmM& ^voiutic® wMl,« %1mi 
phd'ipimtti; ••itjft ao Ims^T p"€eipit»t#t fey m&@a«eim aixfeor®# 
Tli« aMifclea <5f l®a# t© iolntlon,. aft#? tlii 
fre# plidsplmtts Imfe fe#«a pt»t0ipit»t«s a esmpQwiti 
ef ©Bi^irleal ferwla %Sg%* (B41)* worlclag 
witli ytftst Juiet# sti0W#4 ifli® ii'MJli#s"of phoBphatts to 
glmeost' i.M y©e.st |ai0® mm&w mi im&wmm iu l;tit total 
feraeatatl^m# m» w0il as ftee»lefat#« ftra»ii,tati©ii#. l^i 





fh« of C^) tlm rate of 
f-erpientfttioHjfeitt. tb# total action t&kas flac© only in fefe« 
prtssB-ce ef tM asfi co*f#rmeEt» i.# lard#a 
foimd th# of ®iimll arioiinfcs of ffeoipfecfdm® liiei*@as0« 
fem«iiitation up t© f§0 ptif e^ct otop pfe@®|ilioi?©ia® irm 
IMa ibovg that phes^liotoue is B»ot-s«afi fol» 
sleolielie fsrmmitmtim* M* lilelm®? C?#) »©• felation 
l3etw©0fi til# f®i»meritlRg fow#i« of f-fftst Jal®e sM lt« 
phespliorou® e»teat* i!» ir» miev (153) afeowefi ttiat fefReo-
tatloii bf.flns an #aa-fii$ eliaag# wMeli a 'anion 
©f tM and tM« pfc©#p'tiftt®s#. fMs elisug# is 
sliowa fef a Is#-# to inor^jaslc pfesapliat©® during tb,e flrsfe 
Btmg0s of femfltntatlaa s».d bi" tti® fsr*felon of s 
iioaoplioiplmfet-ji as w®ll m m hmmMlphm'ph&t0ii 
0« isfsi''b0f iB$Q) Aesei'lbtiS fclir#® jytacbloae wlii«h wtf® 
til® aetion of the phm^hoitfl&t&A iattmMlat® 
eospomida # flitie rm^tloim wer-® 
!• 
0#1S°6+ Vw®4-'V°4'2'^ ' «8Vs"V°4+ V 
I3«:t:fe2'©se timmm yUmsphmiQ aelS friostpfeoBpliarlis 
&«i<l 




g0S .CPO,H„).®oij*GO0II r + g0S„.co*co©i g 4 S S 4 S 
p!s0«p!io;;5l3re®fl0 aoM Pyrwie noia 
2m^so + S0Og 
ewlJdn iloxit# 
geigCCi^oooa s € B I I O teo^
Cglj^gGgt gSIg.CI© « 2m£^,CE0 
Bextmm fpie,mpho»phos?l6 
meM 
a0gigo,g-?o^+ gi2i,^,,eiQ e g0i^.{po^ig|,0ioii,eooH+sci^cigOii 
FhosfboglyetPio acid Aleoiiol 
miflRg tMs iuwetlgitids, WMjmhst- foifeni t!mt mmotlom 1 
ani. 3 tt.r0 InMbltti m©tiolodo6fi5#fele atsid, tout not by 
f liaorld®®, wMl« r®a©%i« t is iiililMt®d hf rimo^ldes but not 
toy til© l&dome-^tle 
AmordMi; liilsr Cll) abeat 80 ptr ««nt of tli®' 
pto0pijft!s«s In hms? &m i» %hM laorgaale fei-mf Mmm&v, th# 
mgmia ptmpkmmm rftmrnlae ooastea^^ cltirlag .ftrffltnfcation 
fxetpfc with, iftepeajftd t®ap0ratt«»®s wkfu siof® is d^mlop^^* 
til# pm&3? of mtmiilmttQfi of fliespiiat#® by y««®t wae shdwii 
toy !• ir# luief Cl§8) to 4®p«acl i^pori tli® watir oont#B,t of 
t&t y«»it» 
AeoofCiag to^ Am Malkov {367} iiiMblt oi:idatf021s 
and ft.e06l®.|?si-t© f®4»rstatatl<aa tlu?o h %he fertimtion of coinpQisn€s 
h^twem imn and phesplmte imB* .&» Geoigk# (109) fomd a Mgia 
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pli.oapl.iaI;# acoelti'at&t fersjeB.tatiouj "but ImB t 
smtafial .is mmm&A %y tlie jemti, 
2;fS&®« «i ©.©niiierstt hf S« f©ib®l fSl®) m m nvmhe^ ot 
imsps©® fiacli wltli a specifle setios,* lf>e fmrnd mQtUjl" 
gXymmlji aiasl, glfm^oX^ |jfr©l?8e®ffli® acid 
&& liit©i»sitdia-les la alcoliolle tmvmant&tlm* Aeeording ts 
•O0, Selweriii fSSO) th® trassforsatloa of sn'betmmB of 
aldelifde greiip f&tlm tb.® Caiiatsiii*e rta#tl©R 
a ECHO + 1^0 • * * RcigOB -h nmm, 
k4 C 1*^61 tlM-t »©«•%»idehjis aetg.ln 
ts fellow# t 
CgHigOg » OHg.OHO f OgBg(OH)jj 1- OOg 
In pi-tsfaee of sulfiten 
%%t% + §%QlC0I)0.S%ia + MaHC03 
a,a4 
ieig'*.sao + SfO « S%0%QI + eigiooi 
e« S«iil5ei?g C4gfi| fmm&. tliafe immmtmtim ii s«ii®3Pt.llf 
&ee®l®»ts{| tif aoit; aMtlifit-s »x©spt vanillin, while t!i« k©to-
iritli, 8#§<miaff peiaisltm pb.0®:ptot« aet m Q0&n.zfmm$ 
m#feliod» of Bt-U'dyiag fsBaentatioa to 
d®fc@i"sda« tlia empibea diosid® libepattci eitbef relwetrle&llf 
or loy miiiiit m t-h® forv i %ti# esrboa Sioxidfi 
lib-erstted is eollecit#d and ia®asiir«d,ir'fal3.« la tli© mstliocis 
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gas is allowed to esaape and the Igss ia walgbt of tM 
appai-atiis is calo'aJatsd as earijoii ciioxiS®# Qa© laefcbM 
in lis# Is to {i®t#3?®iiie tli© <9i*a«atafei'0ia*^ p©?lod or 
til© tlse reQMirea to llberat© oiie-lialf of tbs tlieoretioal 
cajpftciii €ioxifl© that tMo'ald li© li'o«rat#a, 1, SBfelei* {SOS), 
by stasuriiis the eafboa Aioxiatj, found, ttiat the eoQi?®® of 
fai*K5eritation is irregiJiMf md d»pmd0nt upou tho eoia'Caatfatloa 
af til® sii||ai?» sloolaol Gmmntrntion mm&s 
feroieritatioa to .l)e fhytlmloal wUl&h Is ti-ije of tlm growth., 
I.# OrnrsfcalB •(450) tha rati© of alealiolle f«p»ientatloa 
Qm h'9 txp«#-s8«cl bf tlis 
wbem f « •f«ast eoneeatmtioa 
M »• iiassr e'©«-®atea.tioii ftt- %i«® t,» 
c » siigsf e'eaeeiatimtileB at ttaie O# 
I, * aloeJtol (esueentrafeSon 'fit tia@ t.» 
l e a  0 c ® . s t a a t  
0•^• Halm (SOB) Mhowed tliat tlj« dmt'&ming rat® of f'®r©.®a-
tafcl©s If. pyepoptleiml to t!i® is eeaetotrstiea of 




• It » la « f £ 
fibtre .K » -a ooastaat 
i » tlat in homm 
L. •• llffiltlag. eoa#eiitt?&tlQ» of al^'Slioi 
M * mcwit of stigar a#e0»p©i#i. 
Igt 
fli» of ©fllls b® takta lata ®oii®l(4®patiQii 
alttioiigli it d.0®s aet ftfptai* im till® fQiwla* 
S# Bmtl&Btmm {3i) fetttid tl*t tli# .rtt® of 
into mti out ©f jm9% mils is af legafitlniie eirnwmtm^ 
stM t'is© osaofcie tfftotf 0f « lH seat wgar ssiutloa and 
a •$ p®!" c«it -giloetel me afps'©x;l»»t#l|' th# saa®*. 
From till.® he tbtt tfet tlMiigt of sftrtJobftoat?®® iat© 
aleolioX iias 3.1%tl# miimt upon tl» efMoti# oQadltlons of 
|.lii 
Mmh wmk imm fe«®a 4oi» ©a t&f 4®t®mla&ti©n of tls# 
©f &lmh&l. tMt mn h§ smm&A trm jmBt 
it mm mmMmei. to b® tl»t 
«m©iiiiit wM<ili wetilA f©ll.©w tli« ©cimtiea 
®6%#i •* iig%0« -h as&g. 
It lM« b«#a ®ii©WB %im% s#5i« of tl» siagaf* met tof teli® 
femit for eaeirgf,. wliil® s umil '3p#-*» ©#a-fe in feo 
©QfSipemidi 0tl»f" tli«o. ftleolidl «d mwhon dioxist, fM# 
i?e®o"re#abl® aatrtnit lias l»#«a plaott tmm 88 p#x» 
©#Bfc feo t§ p«JP B* ili.#rgkf C^Sf) urns abl© t© ©btaln 
60.8 lltsf's of ,ikl©.6lfeol ©f tS»S ftf mnt tmm 1 kllogfaia of 
.®ncr»-Sj irbll® til® t©t&l la ©4*33 litsps# 
•g» Stalget C§7i) tlffit tmmMi-kfMtiQU stops at ® eoa-
etetfatioa ©f about 16 faj' mni al©o,hol» fft® aleoliol 
proauetioa is sot lite3?«ifes«ci fey tenStog with isaei'taetd ysast 
MB 
eoo.«eatrations,'tJttt feir.entafclcm is ©©Eiplsttd «oon®r witii 
the las»g«f Etedinga# fli® %|*pe cjf fnast as.well as Its 
prtirious pl«js aa iMportaiit rol® la flid yl«l,d f£ 
a3.c0li©l whioli ean. fi# T«sftiig C60i|^ tiiing pur© 
mltnm fmst,, was al3l@ t© sBswe a. IB per e«n.t fl®M, 
ifcil« *itii adv«atiti#ws jmBt tli® ©btainM wm 
65#14 per ©eat* 
•fli@ fmsts d<3 aat ®11 sugare at th# sass mt©, 
msd ti»j also ©afry m stlteflw .f#ra®atatiens a® wa® 
fomtid "bf E* S^feotlca Ci-®S)» sfiita !i# d#t«riain®i that all tfpm 
of jeast pi'sfti" glii0©f.® to fFmstos® «fc a .rate of 2 to I. 
if# Sobotka (S®2) »1#0 foiffl-i th&t t&t p#iitos«8 th# 
.fat# of ©f Ml® hmos%&f aitlicmgh isa#li3.M@8 
t!i« ro%vm® ^ of -liieiiSd# Im 
ftast# l)f ae'©ll«ated t<J fe-r-mtotiag fs^gars wbleb 
oirtlna.y£lf wsmM set atfeitete, fi* v* B^l«r (169) s'li<sw#4 
tImt feast wmM galaetog# if it liad b#®» p-tTioiailj 
fcreatta witli tMs eaffe©l^artt«» l«sea?sli oarritd on la 
r®e®nt iliow» timt th© jmstB will mtllis# sanf cjfgtei# 
©.(3«ap©m4s &« a B-mrm ©f th® mmmsmf oattim a,nd nitrogto 
trlien tbM lidpaal nutrltioaal e^n^jouM# me ats-sent* 
flwi' «ff«ets of tl3.« natiiral watt?® np^m. i&rmmt&ttm tmm 
beta a©tel©«<i alsiogt ps loaig m bft'farages Imi-® t>##n 
p^©aue®ci« alnes'al watsi*g imw& fommcl 
im 
to I'spifleiitstion,.# K, Mayei* (581) showed that tlie Karlsbad 
water eauete fch®. fmmnMtlQns te fairot>- t!i® splitting of the 
earbolii'di'a.tes In. the tMrd -fefpe of ferajtstatloa,: wltli a 
dacFQast in t.li« fo? « loti of aleotiol and aa iaore&s© of 
glyosfol# Sodlw eafbsaete and sulfat® are laeld 
reepoaaibl® sin-c®. In tli« pwaenee of tli® elilorid© 
and aodimra siilfafcej n©f»al .f@i»B#nta%lori O'Ocnys#. Bm water 
M® "been fcmacl bf L* Ummo (530) to gtiniMt® fsriifatitlon 
and this actiirafcion is iaei*«as#d if the water is @:xpcm%d to 
the of ultra-fiolet If th® irradiated 
\mter I0 "bolltd f©r BO olmitee tla® ©ff®et of Ifimdlatlon 
1.6 
Si, PaB©ti C4SG| ti*ied t&rmmnting. ghmose in deiitsi'lm 
aiid found tliis water d#ef§as«8 tb© rats 90' ;p«r c«Bt, v/hll© 
a 60 ptr etnt a®utsi«l-iia, 40 pBt> o©at •©Mlmrf wate? mixture, 
dmrmmn tlit rate only X6 per cent* A* Iwglie® 1274) fetuid 
tliat d0i4t5©tl» i»MT3it« botli feepii-afeioB. aad f emeu tat Ion * 
•Oae of the treiitlag lnf«eted yeasts is fclMi 
use of oi»ganie ana Inorgamte aeldi# It: las "ti^m aliowti. fcliat 
60ffi.« of thes'© aeM tr©ata®ots lair# Aetelaeatal tff®©ts uipon 
VbM i »©su l t tBg  l eas t s*  G' i  S t a lgmi '  | §71 |  f sn iKl .  t imt  most jmstn 
eaimot rtslst th# sff'#efe Qt nnlturlQ seld,, ant yemst ti-eattd 
wi%ti thin acid Idsee Borm of Its powelt* 
f• Bokomf {69} foOTd all aaide Mndtr femtntatioii witli 
Qxalic aafi tmrnie being ttos most l<ar.;iful» Aoco' d'Jrr; to 
ilaggimS %hM tml& aeti-es of sulfufous a©id i® dw# 
to tilt bmt tMf® 1® -an oij-tlmm ejiaefin-
tration. of 0«005 1 wl»re tlit ars tetlfiitfti# 
Tis# mtim of tliit aeids &m fef^iaeiitatldB ts dm© 
to tb®' ime snci ps^ftly to th® pi -mtuB of 
tbt 1# Imfi (ti-i) fewifi that iteosjpoeitiosi 
©f eugayi 'Is oojattarit fi»©* e£ 4 fe© 8#§, tliar© is 
B® feriatatatioii «t a pM @f 1.0# E# 'f, InX®? 1104) fotaid 
litti® t'iiii aetiea of a©ids mpon tti# 
msfmBB wad tii© of feottos fr«»m tial® im 
esaelwiet. tli&t feii# must tmiit ia ttm liflng oellit 
K,. ¥» lultjr C3.60) ®li:.c^ir#i that tli« pM l>«l0W 5 e&mees 
m r«5id .is f«r®«iitAfcI©ii fta4 to# imemit ef ©wtooii 
d i © * M ® 1 «  f i « s t i l ; w ® t R  ( S O S J  s h o w M  t l a s t  p U  e m - f t t s  
fifsp rmpicllf m th® alkaliii® site with b«i3ttg 
$xkppi'mem.d at a pa of S tta€ F®pla##d fe-y r«®pli'a.tiea ijp t© a 
pE of 13.»8#. ffei rmpirm^lom as4 fera#Rtati©m tstrnwrn a..r® 
«p to s, pi of 7# 
1#» easftl#: C.Si) famifi msxtatia of fti^mtatatien 
OGCtii''i ls«%w#«» Sii ftod 4*0 pi tli« «x1wbi fl«M from 
S#8 to S |>ll. pit i'S i»0 S#8 Arrtsl; %bi i-fis®'®# 
astifltf# Adecrdiiig ts# I5«tiiil©k® iVMB) the yields 
ef aleoli©! ai?-© tmm grmia «asli«® witb a pi freas 4#6: 
%© aa-t fftln.®'® ©mtsiit %Ms mag® -eftm®® losger period® 
f©r empl9t® fermmts^ttm^, l« f* I11.I01? Cl§i) ste@w#i, tl»t 
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f#as.ts 0MI in 0#Oi I aiaia,«l'uii lnyciroEtd# 
soliitl^as,. altfeongli thM mts is il«#2»#as.«4# t. tiltnko (6g7) 
tmm& tliat Mgti pi mimes eatis© of gteeo*'®# 
fef t© t«k® plfe®.# wttbottt forafttim &t ti©x.l€#» 
'&# aetlfatlea «»€ ©f tl» by 
«©ia« i.-iib0taae«i t». «®ll. w&llt ©tb«rs Im'Tt 
tl»t 'o« €• (454) ©daeitjatd 
tliat-tb® nifmtB ©f entalfsers for aleolieile f€»#mttttloa 
eould elftsaify into CI) a«li@taae#i of sti^gar^Xiks 
m& ijlfeolsli«liy4i6|,. (g| alttljftie aai totoaio alkaloid®, a® 
pelltti«i»in@j|. |S| aatwal aM ©fiittoiti# mA 
m isatlu sua quere^tlii, (4) altfogea ftM ox;fg«a 
eontataiag ^rgaBiie •eosfsmfis# a-^iijiitrefefsiitu©! {i) »ti3.fur 
ais4 w&Mmivm ©•©«p©»d.® m eystls« and fio4:l'Qii tMoeyaii&t®, 
(6) aetallic eoapousAa, »b irmg mpp^r, «ts« €l®6S«i 1, 2,. 
iM 5 «llirafe# fefii#Btis,ti©a. whll# 4, S,, md 6 stiamlat# 
&imMM preimotia®! hmmmr,: tootM ar# 
€f:p®a4#jit tl» ©onttatFalioii ©f tn® .r®aetiag gml3itaae«st. 
Mmf intistaii©#® eon stop ©? laMblt fdraintstion#aosd 
Ij.# S«iitTois #0i| iitiati tlitg# 1e%0 @laes#s| CH 
a^afeotiast vhieh «rre®1j ffrmiiitation fef mat r«®,firatioi3i 
ant growlli of witb, tM.s »flifci©a bfisg rtveraitoj.® If 
.not ftllewtt feo ast toT' t©© tm$'$ It) anti®«p%leB,. wiaicb, kill 
til® ©#lls| 15} eptetfie i»liibifc6i«s, wfaieb etftaisa 
&mditimw. Bt&p ft'iriTOtalloa mlth.ovk% g^owtli 
aM ^®0pli?atioiit 
§f t'iie liii ®mb«fc&a0#® ifliieii liav® .i.«t#X#ratiag 
«ff#efcs on immmtsttim tb® Aetlfato? 2 «ad %&« Titmmlm «!"# 
fcfet fflor® iiap©3;'%6at# iistifatof S 1 i • pp^efaf©i fi»« feoilti 
femt §» CS89|, using SaeeHmrosfe#® 
lutwl^Xi,. fomi: tfeo of letl/tataF t the 
% tMi ymet to iOO f®.3» ®«at @f timt of & 
i% i« .ilKI t«3* &m% gr@att3? 
tlam for pretsM |f«ast« fli« 2 faetef- i* m-mi&uomlj 
pf©iMe«d l9y tfea its 03a -fefci# la 
in&>9p§MmM of tb« iiigajp #9iig«atF«tei«t# Wmlt f«M extract# 
w#i«© fdtsicl bf If.# .tmltr to <?®ii.talis sitootit t&« aamt 
Aetiir&to3? % mmm%mtim m trntrmett 1# alsa ®how®i 
ttot' trfptepMs, ©.timosiae, a»d liemto 
l»f« ao m ttm p$.%m of mvm In the 
prmmm' ef kuttwmtm £#. 
A0«@i'diiis fe@ f# f@S) §yBt®lii« ©©aplettly iaMlJits 
tbe ttee®l«r«%.iag of f»©%ap a, ^Ithmgh it lias ae 
©m til® m%m' ot rewtstmtlom %n tli« ot 
plionpfeat;.®®* S, frAstetl. flSSl fsmcl |jl»t ,,elt©ils® aad ekolamlR® 
act Its ftoll® til© al0@li@ll© Tt^ttabi©©., 
fj»obabX|" %© tMiF iritftialtt ec3i»t;#aft^ aeMmfe# 
» pa S# !.• Maai»#?g fB45) »,liow#4 ttist watei* 
#xtrmetB of ftasfes smd siXfc aee«l#i*a%t 
im. 
tioi4 aM -tlioleiterol tea?® no sStmt, S» aei^rna (S6X) 
faniid dii.©lestfi»0l taliiMta ft.ymeati.ttos 
ijotii la tl» mmmt mXnti^ns m& al®© tii©st aofeifatM witb 
lagmiiSi !• ffttoltfi CiOSi #«<! aiitllsollii 
tmm ftait •«€ f©mA Hit fcfaef «Mi« tili« 
SM» t'le Mmmelm ths tb#0rlt3 of f®i eitattsii 
it wm &timm tMt Is f ormftd m m tat#ft-a#aiat« 
and ' its p'tiene# M 
til# of wm'h m 
•eliaf6otl tM laoitii.,. iip'Sa tli« rat© '©f of glmm», 
I* iMerhnlitti |4| tmmd. free aettalciel^de in^a. it is 
pfodmM jsatmiftliallj' and i tu pyestaet fell® »t« 
fersKintatiesi# Ivfteule {279-} stedwai IS»fc tli« 
«©®l@i«atirig tffwt ©f 'm$,mX olmr^oal l« t# Cll ^fej® 
i t iauMtiag mftm% ef (Sj  fel i« &f 
bj Mat etef®©#! mMulting is « ©o«©#a.-
and IS'I tb® of almMt tlis etitsfeosi# 
1,. |4SS| fell# action of ebm'mmt m 
pmelj imt&lftififtl# B# lAsp# ($27) eomlA m&t fi»€ «t» iaeipeaa# 
in ©on'-ea* i« m&hm wM^h Im4 fey 
eiis,^#o-al# A* SelaMra 100®) 1174) f0iwt tMat 
fMjPeosl #©.60l#»'fes« of gawetf#^ altlidugli tfe® 
prota^ts .mr$- from t&® norm.&l mlj wifcMs 
e:X|i«fis«Qtal ©y.roi'* S» 0r®is*Sjilth. i2m) sMwm liitstlgnlir. 
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E.sbe.sto5, preclpltstiid iillca, Icaoliii, a etc* aceelarafce 
fei'sierrfcatioo# ' fiie eleetric ciiarge on tim eolloid is not 
rsspoiisibla for t!ie .acat"-.e3''at.lfig ©fftct sad. gels ar-e aor® 
effeotlTO tlian sole* R« C^elg-Ssitli (2£6) coneln^ed ''all 
colloids of Inmtlm aeeeltfat® ftf-Rientatiorf'# 
If» Sotogon iB6$} d®©i4«d tlie fsforable i.riflmenoe of eollold.® 
l0 dtw to low earbon dio^Id© eonttsfc in thm liquid,, eaus©^ 
hf th« fomation of bnl3l3l®© on the fiolloi«l.s thipougli sm?fa©ft 
temion^, 
Oxfges camssa « <it©i?©a®« in fei»m«itatlori, bufe ®aj b« 
hmefisi&l iand#r e©Bi.i t ioas,^ as  ws® ihown bj 
W-t Wlridlgcb (644) who that. In tl» pmmnm of 01.001 i 
cjanle mM, s^Kygen lao:i»®s,s®a tb.© y&fce of .fermtrntatiofi tl»e« 
ttmm Willi# iiltFo:gw ,<I#®S'©ase® felit »t® at leagt 10 per ©®nt;» 
A# Klujimr iB04} allowed tliat mmiliGtlRg wemltB obtained on 
tti© Qitmt of oxjg#i3. oa the mt% -of femtntatioii ia dii® to 
a in feht otiglmsl cdaetofratlon of osfgeas and if 
tMs is e©»'i'#et6d reewlts irlll agf«©t 
Iltr0§©iiou8 «ubstaiie®g. are for tli© e«ll 
of md aitrcgen ia all its forrag Ifl utllliabl® 
proiriairis til® coEe«tttratlQB It not too grtat* P, Fffcifc (4S7) 
dteldsd that th® at^sorpttoa of nitrsgtB is 'not limited by 
fcb© laek ©f as!slMilal»l@ nltrogeni, laut "bscans# tli® fsast laas 
ii0®<5 for only ft sa»ll aiionat wliH« lai-g# aaounts m&j he 
Imi'isful# Ao^eordii ^ to W« ?;iriil@eli (6541, 2 parts p«i- 100,OCX) 
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of yeastg and waters sontalnliig 
this QommitmtiQU glisal^  b© e^gnf&m with sueflelon# 
1, iMfsm {20*7} fmrnrl ttiat cjaiigsjioftt® nitrst® aceel^ i'afeis 
fe«3®»t6tlon a greets? txteiit tlmii potaiilnjii mtmtd, 
tmt th© stiEHilstisg ©ffeet tmries witli tlie straia of y#a.0t 
I# Sellti? C6S7| stikdi.%a. tim of tM -mmrnQnlmt 
salts cm ffiBiwatrnfeioa axui fom^ tli® p^spta&fcsj, oxalatje, 
carbotmtt, aiie Isai'sma# tfe» 
ferseiit©.tl©ii of p"«t6' jeftst 80 per etnt ts 140 }»•? cent# 
fi'i« eMo-fid®, bposiM#,, mitrttt, and 
tMoe^aaato ft.w^atatioa fO per e®at feo^ 30 
eent^g wMl© the 'bengosfce Is m ishlbl-fciimt# H® 
tlid a&tion of %M mwrnmlm. iftlt© is am to t^lw. forimtiaa 
of 0»|}s«ads Qf fcliaa# salts witl i  I# .Ssl«r i lQ2} 
fottud araj^oiiliim foKat# g^tafcij fto©«lf.3?afe®a fwrnsatatioa* 
A ©oar ding t© 1# fit land {©iSij^  a O«0Oit M .f>©fc&»siM 
©faiii^ l® ©oae#»ti»«tisfi re^ lta-ets tlis rtspirati.sii to S# p#f» ©©nt, 
Willi® a ©.,004 il* eesesaty-stic® Is to tiaow-tlit saat 
tstasdatioa m Sodiw is fewles as 
mtlrB a.® potasgiim Gfsnid# md has • tbe smm mtlon ©n 'botli 
asssi ftmtiatatioa# 1# fatters.®. (4S1) fom4 tlmts 
potaicitis cfmn%&9 prolosgs tttt ayBla liidu«'bi©n p®t-io4» 
til® pmt« #f »s fom<3 % I» Vmm6 iXB4}, 
to to© ifeea tb#. pi'otsila# nowml grain® ftp# 
mi 
«Med to a y<3ast«g:l:ttC0s# alxtare^, while the pToteinu froia 
.affeetM gi'ftirts MTe no aoeeloratiag tfftet, fliis effect of 
til© prottins varies wltii tii© p.rofc@iis**f©®gfc mtio# 
«l'» OrJ.eEt C467} det®.rslti®i the effect ©f aiaiBte aiid fotaifi 
t.lmt uaapBiftbyliiKliie Pttarfis fei»a«atatisfi la ailiat# 
eone#»,fcS'at5.oBi aa# aeeeleyatti It is Mgli mnmntrntlims^ 
fb;® tli» tfici t,i«l.m«felixlaMliieB stianiat® I'ayijantatlom ia 
dilut# well m solmtioas* f!it ijat®a®lt|' 
of ferBMiitation dfiefeitt ts with iaer«sit®#a gwmps iib€ 
©*i£iis®d rafiieali, !•$ Qs?imt f4§®) 8Mj®t sf tli® fjpti 
teiists ioMbit wMl® tls# 
esoBipfimadi of tl»8# «tr« gemmMlX^ imMtim* Ttm 
pl3S.rffii.e0dpi.aa.ie vaJw# of th.# APnge gme vl%h tljy» 
«Segi»«# ©f «©t!.i9s in mmlm&timg %.%mh0% feraeBtaticuj.* 
S:» liMti-imldWi (i) sliewei tiiefltfmlti ftrsieiri-
tstioii, aitiioiigli lis did laofc wlmfc-le tlw mla of 
tiiis Qmppmfl* F* 2i3,@l€®fta»-.acll (67§} femfi tlie amine s^, sneh. 
m mXllm hf&rQgm *111 rtaotivat:® tmrnsutrntimB 
!»Ti btfH 0t©fp«<l fef t©aiiXH OW Ii©»©i©40110®tl©. 
K». Otti"© |€6g) a%ow«4 ftast it itisRilat#*! bf Oi©S 
®113.:tgraffi.@' of ijyi'l.dia# sBt 0.i,§C!00i milltgpam® of aleotiae 
per liter* Cyaa«ml.#« w.» f©m«l Uy 5"« Bittrlek ta 
el4»ek fofiaeatatioa im a «s®E0«iitrit%i©a ©f If2^0.# 
fM fesl'Oftns anil %feair uoiripounrls, dm# to 
im 
mnm-'mm®, 'imm of importanee in. ttm 'of tiieif 
tffeets m f«?s»mtatioa» 1# B&tmwmw iBB2) • tmn& that 
pff c#nt of iodine «.« potassiiia lotl€« rstarts,. 0,01 
t© 2«S p«r e«n.t Mglar eoji®«at»tieiis fttaM 
f#fiaentat;ioiit wMl# potassium i©Aat© a.M 'riefloAat© Imim -
greater luMtJltorj pow-ers tliw tli« 40SI.<l«t A^eofdiag to 
A*. SttJirm (SSt) IMitt® im eone«afe3?ation8 ef 0#0001 to OiOl S 
ias.i»©a®e» felie rat© ©f f#i*»®iatati0ii lif 29 |»r ©©»t, l)ut thi® 
«ff#ot .mpoa tb« mt«r# ot tlit feast, tli« t^mogBn 
ion eone«iitrftti©R|, febs e©ac#ntr«ti©a Qf lofiia#, and. th® 
pliaa® of femeatatlets &t ^ich tia® lodlja© i® 
fM laMtoi'fcoi*:^ efftets of tii.# h&lmeetiQ aelds a?® 
MpmttiQ to' t'&mmmtmtim witltout imttrlallf &£tmting 
mspimtion ant gfowtli was fomd 'bf I# {8?), 
A, Klujuej? fSOS) Imsim fg845> !• LmasgaaM (360) 
ibowet tMs inM'oitorf ©fftct la dtp^nfitat npon ttm 
«s:f©iPisi0iital t# lilSioa {44i| ®»plaiii#€ fch® 
aetion of tli# Imleaaati© a«ildi m h^lng. Am to tfe® t^ppression 
ot Urn fo^satlQB litxoi# •liiJliespltoi'ifi iaid trnmsM soao-
plie»p!iorle aeii®# F* Gmfw^l (m) a l«rgt amies' ot 
thM &9tws of toi*®s#a©©ti© arid lodoaoetle aoide and fotmi. 
tff©ots t© 'o» iiatlms' t© tslie aeMi# 
Si« #l*fsetf of eliloyides ©a f@m«iitatlen «#tii feo dapesil 
«t>©» the eoBe®iit»tioiJ of the «alt, th® @©ae#rit»ti©a of the 
fiwga^, and tfe# of oth.ti' e^mpoiMds-# B» I^aape (328) 
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found tlmfe m 2 pti? mut aodSm eliloi'M®. eoncent^ation 
daoreasee tli# aloobolie 1» SalltowsM (528) p@po?tM 
oomp3.©t® ferrnactstioa of a IS emit sugar la a 4 per 
etat eodiii® e'Klofii# «on@»nlJfation ajii aisiogt eoaiplet® 
f©2»:*f,i«ntatloo. ^les an 8 mnt sodit® elilorii# eGii-o«H,tratlon 
$.B ms#4« iimmmf, witb eojieeiitrattoBs of 20 p©r mnt sugai* 
sM 4 per e«iit sMita eMerld# Vkm fenatatatioa is only 
90 pex» mmt eomplattd* i* Sarieii CM4} tarnid s I. 12. sodlij® 
elilo2rld# solution glms & griats'i- @ftrtoo.a dioxld® ©Tolufcion 
t l i a s .  wa te r ,  I t  In t i ib l t s  t he  &Qtlon oi Bnzfvimt 
•SodSaim 0liloi'i<i« a©e,el®3Pat®s atitof®i'ffi«ntatio,a as do all 
ealts wliioh pl68Emli«® tlit yeast etlls# 
lii© oi»gaao».eM,oi»o ooapotindf tiav® atmilar to th,& 
io.do ea«p©md®# i,e.0o3?d.lsg to p* eayrol (8,9) alcoholic 
f#Fai®atatlofi it InMliittd "bf 0,»001 .M aonoofelGfOTOsti© a©id, 
biit mnQ'h larg.@.r i^mafcitles of th« ai a»<l tfl smbstltinted 
asids ar© oestsi^arj fco kill tli@ 1® stated 
ttet til# sotloii of til® ehlorine atowi, i«p#o€s upon its 
poa i fc ion  1b t he  s io lee i i l e ,  mnd t l i®  mor»  smelly 'hfdroljz&€ 
d©r lTOt i¥«s  a re  t l i«  f f iOF#  . ae t iv® I s l i ib i t aa t s* .  l , - .  Gen^vois (206) 
.shdw©a tMt ©«!!#3?s of iBoaot5?©»oit'0©tie aeid ftpi^est fe^'Eaeiitatlon 
In coneenti-'aljioii of 0»'0006' « fc.o 0#OOO2.6 If, bt*t tli® 0lm.tlar 
clilero eofflpomds 10-15 tints tlils .caiicentration fo-r 
tiie a&m effects. It has b^ea Bhomi by 1, Plaggs (495) 
tliat til© ao»cblorlSee are toxie fco y«E.st» ftat the ©freets 
ar© <l«p©nd®st tipoii til© ratio of fcoxlc s'libattee© to yeast# 
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file haloac«tle ao.lias f©rnTenfeatlos and •nair#-' :*!; 
possifels to wbile E* lenal^in (" 
tmind .that O»-0C}01 ' bfd3*og«n sulflda stop-5 ?«spli»atS,0n 
wlttioiat af.f®©t!.iig fafEietitatioa* A% this eo»,e©st?at* for--
MSHtafeicai oas he att-iSlsd iM©'pm50s.t of .fisplfatioa, Ivat 
ftt coae«»t.?fitiQn.s of ^lyrtra-fn atilfM-# sf g^©st«? tban 
OfdOOS If botii fimotlost ai^e aff®0%#d*. 
fli# -effsete of aiilJieepties on faramtatic® Imvm b<&«n 
n'OTirQft.-ehed b-oth frost aetl^ ift -prsfentliis tat ions 
as tli# aotlon af th® baet«i*ial ©c'feleeptics 
on jemBt ffMsBtatioaa# P» IhieMeelc (W^)^ tiiiag «p2?eEged 
fmBt J«i0# aiid caa# immd ft 0,1 pe^, I5«nt plieool 
eoac«i3tmtion liae ©ffectj a 0*6 p«,s* e®nt solufcion 
dec-reafits ffpadctatloB, aBo«.t 40 pm ea;rit,atid a 1»2 pef eent: 
«olwt,lQR distroyg the ac-tlon* He fmxrui &n 
0»S per e«ttt clilorofoi^a Gonoentrn+'.lon is Mpwless^ a 3.5-. 
4,5 per 6«rit Q&l©ral..|iyd.fat« coBseiit»tlo» i&strojs, ifhl3.6 
beni5.olc aM ssl lefl io aelis ' rsdnee f ooBtiat if© mtiritf  
proporttssaal atoof© 0«:1 ®©i? eent.» 
C« lf®*at)ei' {its} sliow#cl etilorofot'ia %© l>0 mo?® tep^iafiil tlmn 
tolmeM# i®l%li.ef ff» JoaeMciccln fgSS) iiof li« Daiiii«n,b-erg (llS) 
oouM .s®0iAre .an ae'©.®la:i?Rti05a o.f f©.©.tivlfcy with 
2..0W eoa^#fi.tf.ftM.0tt8 cif rse'rowle elileJPld#^, pMaol o? iininln.®,. 
Ileitlier ssiilfi #iitisfcafit.late th# Af»ad.t-.Seli«l® rule by 
n® r ;li0g@ 0©iapo«»ds. K.» P®rs?y C4i5) f.oimd th© ooao®at?atioris 
of pF@.f®i'vatif-ts t© prtwnti 
X V' 
g&oOimi'a 6 arc- forsmicjeiijd© 0#26 per cc 
sodium Ijifiuirite- 0»25 j?er eodliara; "benisoat© 0#5 per 
aeut^ aodiiici salicjl.-,e 1.0 pel' co.il?etliyl ftlooiiol 
go per cent* £# (76)^ui3ia4; Mkor*; yeast,fotmd 
tii© ga^eatest aaoiait &£ ©afbon dioxicle m&j be p'odtieeil after 
mi initial iahibition. witli • eiilos*:iai renroo'lii^osie 
and liexyli'esorelsol *bil« i a'las, elilor.i,srisie T,snfl sofiiuffl. 
lifpoelil,o^lt« may eaus# nwlSea Isaertastd mtlfitf followed 
in i OS 2 lia-ars laf eospl^t# inhibition# 
Ttm li-ior^^anic rr.l'r irai-'y iflcielf la thejr fictioa oa 
£$ramxita,%ioat "by yeasts a,iid also in tia« coneantyatloa 
liOOeSiBary jhow effects,, 1, Dr&bale (151) 
slio.:jd tii.lv ia ail ioli^tloae (}f laeat-j'al zimlts of tlia all-:?4li 
uej&ls tlii e©ll© reproduce aotlvely# Hod*tea his.I potaisiya 
c'!:iloJ?M®e and oltrafcts ia oone3 mirations uo to C»1 g^aa 
mols are witligtit .actfioa an tha feyajdRtatif# aotlvltj, 
Aooci'diri^ to St, iCerci {397) lo'f ooriata-fiyatiicns of ealolia® 
esi»boiiat8 aeetlerati metiwity, wMlt 0# Riclmrds (610) 
foisad OmQOOX ,1 efclsiam inlfatt 1® tfes ©ftliiw fo? growtli, 
and ftraentfttioa wlfcfe iowt? coactsitratiosf iti*© 
and .gr®at0i' liiliiMt mil a§l.loii« F* S-eli8i3f©ld (§57) 
sfciowtd, tftat f«as?tg In ml&lmi ssttl® Immlji, grow 
slowif, Au di« «a.5ilf« 
Aceor-diii^, to 1# 'f.# Emlef (1701 iaafa«iiiam If tor 
fm&t with ttie optiia-ois ©•ouseati.i'&fcloii 'balng 
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0*01 C# RJchtt C01S) Me sho^n that Hasnesitta ealta 
fft-lmiiiate lactlft .ac:W, feyigentstloB witfc,, a mxlmtim at 12*6 
grews of Fift, i^ef liaa chlerlJ.# per iltei*# 
flmf© is an ion ma%' j.m h®twem sori® of tlie m^trnx 
iQtti^as b««ii Bikmm hj dm Gmanson |S®0,| who fomd ealeima 
ia- aB^tftgoaistle t© iRt4';£!esi«s aM pota»elijiaj. w&lle iiagaeslij®, 
iS: antet;on''J'tic. to csilcltim «id BodSvm* 'Sim i&n® 
deo^eaae #?flet©is©.jf potmsRimm Ions ax*® l;mt o&loliaa 
3 1 nesiiw .l0«a iiioF«R»e t!i© «ffiel#ney cjf f®fiaeatations«, 
¥, iCullko^# f<«nd. %li« Iri.hl'bltlag «f eo% of pafeasaim 
Bv.lfB.te ean toy afidliig caleliist S'lalfat® «nd 
rseomtjisM^tS tit# a€d p of 0.»4 gmms of emlniim snlfat# to 
100 e»0* of ^ oa(S#»t'rata€ «iol.as##» setotfait eojeit&lniiig potassiw 
By thla t!i« -pat® of 1« 
increagad BO pt'S» mm.%^ 
flat ars®ii«t«» «3id s:r»tia.t1;:#s frnm^ imm f»«p©rt®i. ms 'ming 
temM© r«wtiitati«f F# 'Bm» C©i|- f©iiiii' 
fmet mmf hmmwM %$e2.4®a$«d to #sap#tiad.f &mS. Ii« 
ot)s©rir®d so „4# Hai"€#fi fotmfi t!s# ars#nat«s 
and arf«nit«i ®e©©l«ytttt tbt glmoBa wittl 
^f0ae.t tfees# ©©mpomiiiB da tli« plnospfeat-es ,• 
lU MAfdmn 1540) ftli® fsmd so€im produeti gy^ster 
s.o00ie?at|ofi £js ytast Jmie© fei^iatatatloRS soiitia 
- i c  y p t e i f l f e a t a b l e -  h f  i a a g r i ® s i - a ®  
a-ixfeu?®! tfe.tr#fsr@, tt cloas aet r«f3.ao« ftiespl»fc«-0 In tbi 
W! 
ofganie mnpQWiM'B* A* Iiap€«n (245) d«eiS«d t&© ulating 
setlos ©f ftf'gsaie m zjulm preparations i« diftetly on tfe# 
b^XQaephospnatt fefaeatatioa#- P* Hafef CS-SS) sliow@4 ra» 
opgaaie arstale eo»poiiii<l« me well a® afgtal# a©l<S pi*Q8iot« 
til® f®p®®»tati'0a '©f b.«0©«iipli0'Spli®te K# (132) 
fomd fersettsns aeld psst^lets fer<'©£5ta,ti©» hj yeasts, U'at 
gtmoBQ bm a ftgatast tMt- ©oiafamfi# 
Ace ©.Ming'feo A» Mm&n (407} -tlm tmUltf ©f 0*0000126 1 
solmfeioa® of ®o«« -©©{ilw imlt® im tb® 0i*t« &t 
sodimt s#l®aite^ faaRtitt#,- afs«ialt% and fbt 
fcoxioity of sedim ®«l0»14«» aa4 #«l@iaat© dm^eam 
In tlie ordtf iifa;s®4» ou^iis s®l®alt# ia s«»si^.«iitrat.ioa® up 
to 0,5 o«»| wm £&mi4. by M» lojpsaii©-? i'SM) to o.oe«l€rat® 
fer!i«.nt&ti0a by IXvi.i ig 
Th® mfilm #? mppm tnd it® salt;® ©a fWistntstioii dtptad® 
upm til® iiilfe eimbiaftfeiom# I» Seliw#lis«i* CS4i)' 
sliawetl tb« Is in wmmtn it iy.« 
to a ©uprotic oxiti© fiis# this gtibatftno# -eosipiet^ly i»kittiti 
fti*!a@titat?.©a at, ©•©M gmms pm WO ©•©», while ft ol©an®d 
©dsiDsr giirfas# m'A enpi'ie ©xii® are withei^t Aoeording 
to . fasi hem CiMi #©fpar ie nmM lies tf«lt ftt es® 0# 
I^esflt eau t># Iso' mpjim wltli so«« ®tfaia® being, 
»i»e ,re0igt«iit fcljaa fl# fSSS) 
killed by eopper l«s Isad ifi e'epp#!* ooateiit fpoa 
CS>#0^ t.® I.-,5 Mlltgraa® gr&m of dfl€« 
lU ti0§} found fclie fat® of f©s*Bi®n,tat.ioa beglnis 
'tO' dto^reas® at a 00R0«iiti'».ti©a &t eepp®,!* @f 0»5 gS'arag psy-
l i t#?,  fie eoiieiM«€ t tmt j^ants ahmrh coppar from 
mMtlon* F# SiM#!j?aaclt (0e4} reportta aii Isfreasf ia 
alcohol of. 1 B pff e«% f!*« fsprfiefitatieag 'bf fmntn 
timt im«5 »«oii preti*s«ti#<l wltli cepper sulfate, .manganes® 
QT sodiimi efa«.lis« 
Iron ®0ap©mds ftr® always iii tisall q,-uarititles in, 
tli® '.raw lastarials iisei Is f®i'asatatiori% ana, P« liodsl (26S) 
a#0M.«cl til® mm%«mtiM$ adtiou of the f^fpic 
salts tyivo2t?0B fha foFst.tAori. of s f«jprlei>!io«|5feat;®« 
A» nlP-o^ fSgS.) fr)«fi ' ©,#6 to 4»8 ifoti pdl? 
too ©#c« wl3.1.1e M her eo,B«#ttt»tio.!i,€ ttetard 
f«r-Ri@B,t.a.ti3n,, 1« fomriS the q--ality of ftast gfowa li?., a 
K®dia emtaialng iffoB, t» nortsftl, gives & Mglitr yle"4 and 
imPBmwB 1 e ef£,lmilation of altregen a.B,d pfeogptio-Poiie. 
F» C©f6) cllfsli«i t&twmn fttt® 0fm%A@ 
•tnsltife. Ia.«,ir4 iF©a wMofe 0ata,i^yi#s mBptPmtlom. aM fcbe 
tasa&sltlT© fmrmM ©wipo'iasd iB,y©l.v>id ia ftfatotia'tloB* He 
ir©» i$ aii «»##afe.lal co«po»tst ©f 'Imleiyiiaee. 
Aeeerclla„g t© K» Harpmii®? Ci4SJ|, rtipiratloja, of feeef yoaet Is 
not affee-ted fej a f^i'i'oug sulfate ©osetD-tfrntioa of D»001 If 
hilt f»raeritat;l«ri i.5 ^.l^o tfcig fmet ie sot afficttd 
"by saangant^se gialffet# of «t conetntrntleii of 0.1 M* 
ii# Ro.sciil3l.att fSSlI fotiftd 0,001 to Otl |5«s» fet^t aen::rms-0 
im 
pspodumn 6 iocpoasing Inliibitlon of aleohol!.© 
fe^amtatloB# • Rosenblatt  iB2B} showQd so:®# of t im 
iie&vj aetftis jms^&lj'z® y©agt growtl^ "fewt alXow fsfmsntatioru 
Til© p&mlfMing aetlon dfT ers from feh® offler ef effect on 
groMth and folloirs tli® order of slcl<;al-ir€?a-?e©t3alt acd 
fflanganaae# 
fti® p-i»@s®«ce €Sif Bilmte tua.iifciti«s of larttlmnus enlfat# 
was shown by G. Riolitt (514} to iaefease laetie acid fufaen-
tation hj about 50 per mn%% Aeeoftling feo -S# Gliiel (igO), 
tlie p2*ts®no« 0f SO to 100 raillfg.rsims fjtr Htm of stmnom 
Qblerlde mo&etermtB feFTsentatlca,. iftiil# 0*01 fco 0«0£ grams 
per lltet of biamut! sta'bnitrat© lahitolt itlcolielie and acetic 
fei?ffientatlone and laaj be ussci to pptvtot tli# harclenlng of 
dMer as w©13. &b i ts  spellage Isj  aotfcie mid bmt&fla^ 
AecdrclJng to E« lays©? (888) and fl» Agallioa (14) lew 
e0mmtrmfM a of wanlissi salts stimlst# alcobolle and 
soetic femmnt&tiom* 
Is.. -XostMiGlitf (317) foiina tliat alno elilofid® causes th& 
fofmatioB of aoetaldehjcJ® ia ** htf©noi", oot in. Hiring 
yeaits arid a part of tli® gngur i® eoiiwftad to compomidB 
of imksiowri structure with &n &'Voln'b%on of carteorj djlo^xide* 
A* "T# lay (S80) bellewA tli® oto«si*mtionf of ICostuleli®*? w©!*© 
&i@ to tlis diffj.csmltj in detefmlniisg stisaf bf rMiiotltiii 
methods in. the p'y#s#ric« of j«ast orotelas-t A* Zlataroff (674) 
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stMitta til# of BlnQ salts InAlwlAmllj ajxl in 
!iil2;tia'e6 with otlier salts* He fomd eoriceatratlons of zlnc^ 
nifcS'a.te .fmd sulfate of OtOOS I gtop, 0*001 to OOS !J 
ma I0S.S tlmii 0«001 1 io n©t affeet feMufi-a'batiort# Of th® 
saltc ealeim nlti?at© has tli§ gtrongt-at stirmalating 
action sncj aocli'iis succiaal;© the afcfongi'St iaMbiting action# 
fhe ac-tioa ef aodlmm aiicseinat® li t'^rldtnt ia a .coB-oeiitration 
of 0.0000005 I, 
F« Arloisg fit) eliowtd tMt the organo-aetalli© eoBipltxes 
of aeeotM© mM wltli iron, tltattimoii, zim l«v« a ellglit 
accelerating *Mle the #®apl«x#i witti caleiiwa, barlwa, 
lead, sittd eopp©]p refcrnrd of stop ftrmeufcmtiott.# 
.pfcisulatiBg effects of ta^ious axitostance's an cell 
ftwactloa.® w&m SiviAtd toj H. o sr (S6$| Into tlifte groups, t 
1, phenol, arsenic, etiloropiorin. Mid oil inlilbit 
fe'Spiratioa aa<i stlmnXafee 2, mercario clilorid#, 
cM»omat«s, lodto®, anti hfdfoxfqtiliaollae luliiblfc 
fefmsntmtloia in lotief eo:ae«iitratloas timn Is .f#«pii?ed to 
laMbit r©ipire.ti©»j 3, ©alts of ©ilver, ©oppas', and 
botJi f(SFiasstatloa and reBplpafelon 
in the sane eoni»«nt-i'&t5,ons» 
I'ti« -effeefc-s of til© organic eotsponwls, s©se of wMcli are 
prtBent in the raw aats.fials anfi some of ifhlcb. ar© pi'oducdd a® 
tlie rasulfc of the aet.&b©l*r'. the y©a^ fc«, gafi#i»ftl3.y can ba 
diirlddfi Into ©la©B«s aeeordiiig ta aol.tculas' r©latlos@,r:dp# 
Ml 
Of %}m aleotiolSi, etlajl ftlcohal is tfe# moat lisportant and 
Mi, Eoeliimiiii (S07) fo-tan-i It to atlgmlafet fsttiitntation in 
mnmntmtiiom of 1 t© iOO 'but M.gtoi' oo'ii©-t»tlPaMoB.s decroast 
activity# TMs 1# om of tbe ftw ©asoi wlatr® lastabolie 
products stlmilat# tli« mtivitj of the ofsanlsia# According 
to Mi ©ome'jp (1191 glmm mmmitrntlom of mttliyl, ttlijl, 
propyl,, butfli pli®ayl, .anfl li^ptyl &lmiiolM ialiitolt 
ctlliiiar ftriwritatioR l««s tlma thmf ftpm^ntation hf 
jmst pr«g0 !• JMsrlmldec (S) fo«M tliafc f&Ba#iitatioii 
of 25 c«e» of glueoa®,. ytaet and pEospliate slxturt is 
aee«lss»st0d hj OtOl-»0.»O2 e#e» metHiyl 0#01 ©tliyl 
aleoliolf 0«00l propyl aleohol m& 0»00i e*®*, of 
tytaetbyl earfelnel* He f'Omifi littlt, tf asfi, ftae®l«ration 
fey "bntjlf igo femtyl, «i»yl|, iso tiayli laemyl, and litptyl 
alaotiolst Qm Bmftiml (34) sJiewM th® • f ©I'sieatlng pomr and 
growth of y#»gt aaa b# • aepmritttd by tlie ftdaitiou of ethyl 
sleoijoi aiiS wMofa g^rewtlSj liss llttl© 
efrtcfc ©B th® fsratntlug, p©w«r and syatiit-ils of ii«os® 
dipliosplmt® » 
*» flinditeb (6461 fetmd aooyl «id ©otyl alcohol® in, 
low 0oao#iitmtloa« first aet at accslftrato.i*® and tbea as 
inhltoltoi'B ©f f«»©ata.tioat .H« Pj?#ii»<aileb. (167,3 ©acplain^d 
the iuMtoitida of feffutntatlon by ttm Mgti«r alcoliol® fts an 
aeemulation ©f tli® aleoliQls at tfe® mPtmm of tk® e#ll®, 
tfeert^y dlsplfteiag tlia sy.,,;ar® and alttfiag tii# siirfac® 
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©oaplsfetXf liilillJlts mltost ftrissiitatioa biat reduofta 
gluaot,® f€.ratijtaMos oaly §0 f«r stafei tlitftfert, saltos© 
is not' ^ ' 061* A» ifossiiii a&owai th«t 
iaMtsitslug actios #f pli»a.0l is tmraafM ia tla# prei&mm of 
giirfito# tension r#tttciag a^^snts smh as m^ivm @iAlfo.rleiR®.t« 
fffeieli tbe laliibitiiig aetioii, W 
fli# #ff«et« ©f . m of oi»gaml.@ 
empom^^ imm m& «©»e Mf® b®«» fomi t# 
b« m©«®l«j'atoi»s wMl« ©tbert me iBiiifeite'?®* I« CS88) 
§h&w0€ that jmvt with &llm oil m olsis acid 
Miiiitf .f#i*iMatto.g pmmMg altfeoxigli i««@pij?atioa dstresseg* 
fli0 fat l3«s*#s«» 
wir# BhQwu hf i# E»i» iBm} t® eami# & mmkM Is 
wMl© aad tejti-l 
aleolb.©! #to^ .f#ra®i:it«>tie®# 
llttbfl.tii© feln# ii nitd an ft stgia t© disfeiiignltte 4#»A 
y«mgt sells mA mmorMmg fe© f« F»llstts (Mf)., ©xiiigiiig 
aetios i» mt p»#««at la mM fenfc ia soa® 
mwm ' ©f mwhrn 4ioa£ii« is ««©«i#i?afe®€,» 
Si, f ink ClSi) Mm isMMti fmmttt$.%i.Q% tmfe 
mtlom is alsstt owreom# bf tfee, aetioa ©f #.slts with, 
ttm metlwiMj #f tla#ir Ime folloipiiig ftli# mi t'lss 
I# Mmmll (Si9) tlisw#a feii® ©fgaals '.e^iapeiiaas witJa 
144 
hoM.$ "o&t'mm cat'&oa attci mXfus' «cl nitPv^^en, 
.iiit^c^en and oxjgea# and amffhom eatalf^® f®m#n;fcatioa» 
1, v.i olX {3*703 f#m«S imamxiMtim is aise#l«Mt«€ bj 
mptlialea#, styi»«ia-i,|. as^imistteae^ aatlup&esB®, md 
plwmntb^mM m& «»« &f tlitif m»atiirsit#€ . 
Ht <SteiS#d all iia»«tiafst$d eompomde mm»%0mte alooholi© 
f®r,.®nta%iQii If e# C433*4®i) and ®o*wo3?ic«fs. 
foimd iif ®e®®l«rat#A bf aslealBej,, jtaotMn©,: 
gaaalut, ad«moslii«, »€ tb&ir sutoatilmtdfi ii«,pi»mclsK wkll0 
alloxan aad inmX^ mX€ mp& I'etsMta.t.s* e# Mmhmg (436) 
als'0 f omM tlmt slsiiig, #lJtt@iii, aii4 
elidlle fetid mS. ttss BmtpmmdB A©©#l«i'«t# ftwtBtmfelest# A 
•stls^lsfeiBg netiott is with. ©©'imtiiiS' 
ite.i«S, feou# $l3nroo«-li,. sMpmin, MgitmllUff ©t^# 
MoQMiag fe© B« tmmt9 Ci?*?!* vaiallllia.i|- wie mM, 
mi& t?oa« wMl# tht atrnfeyml &»gmi0 »»lt^ 
asiitj'al to 
f#. s.ot» fi64| S.« 
Blmlmt, itllfl mM,, ©te-* 
A, Boseiai fSfi) 0»0125 p& ©«! f#lll©ollsi inafsmit® 
aioEid® «^©ltitl©a toy muf p«r e®at, wMM Uh« prtssm® 
®f stiicfii®# ttaiioa i»@tij€sdiig smfe®ta»e«t# ft® sodlm ©leat®, 
la:e?«-as#® twltt^iea mx-hm §0 p«r ©«at» f# Bo-a,® (§8) 
i«elia®A til# Mglilf aeti'r® rstaM ftJPiWBtatioa du® t© 
4«@t?uatlM of thm f#ast glmsm, while the lem mMm 
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napoains . ea^'boa rlioxide eifoliitioR du© to Incr^asti 
p©j?Ei^al3llit'5- of fctl® plassja ,;aesi3i?fes,e # 
flit of g&-i08 and lacr^asfd pr#s®ui'«s du® to 
gag#e m fmnmRtu-timB &|>p9mr %o upoa the gas aad 
also o» tlx® • pliysleal cmdltioa of %ii« tybstfate# 
Et fSsttaftlfi i§W) "bali-itTti ttie earla'oa ttioxld© 1® lEspt at 
a ailji an 't)f tli® p,r©iita©« of d«8d> f©s.it aad $mim ar^cl this 
P''6v#:iitloa of emsJ«j'sst»'«3?atloii witti di«>3ctde eamsss 
m. «e@#3.®rat3.iig @ff®©t th» f0fsieafeati.©si» It Kolfewlts (310) 
w&s atslf to s#em,pe a pf'e,fs«:r® of 40 fita©spl^i*-«-s isy s«l3oa 
dloxiclt tirolutic® in spi.«i&l ®qmlpai#ii'fe» 'd'* Ifoffaean |BS8) 
csetirti fsxT entatioii la m of ftt ISO 
fitsiotplisrts..- 1# eoaeliaJ,«d fliasol¥M mphom. tm 
Mgli oon-frntratioBB tsiMfeifci fei?aeiita%iea» 
IiMtwasta prmsnm luhlMts i®^mnt6.tiom as wm 
sbsm hj Mbbttftfet CS4§),| who a«©ld.©i tfa,# wtimt tmmmm 
mmr^ng t;.© tli® ©ms# with irtiieli iai« f©Mi«'iati 
mAm ^.tmrnphs^l^ pmmux>&» if, 2ik«» ii«ii£dtii ftrf 
low slf art fe#»®ficl6il t© tmwBtiimtlmt. ifell,# 
iSM) to Ssf tlm%mt%mm in Ims of 
e&rbon dicjxii# a f®»©at.iBg m^mnpomd to tl» 
<rarlst:4«s Is fearsHSttrle prtaaure, with $. low 
fm.fo.'J 3.©ss Qt e«i»l3oii MomMe m4 i?ie« I* Sike® (613) 
sfeewta tilt if##A, of ftmsatatlos i® relatiS t® th# 
pMsfiis tti« tetal i® 
AcQordliis to R, CS4g) feraitatatisii -etasts at a 
eas'tooa dloslcle ^rtssus't of S8«»40 atiiospiidrts, teit If 
fdi?m©iitat5.oii %& at SO afcaosplier«e m &ifm$ is 
obsa^firad and If at IQOQ ata0Spli«;S''#« ©alf SO ptS"' 
4mi action i0 ®#<5'«y©4* S» Sahatttf (i4f| f&md tlat 
j&met ,gl?e*ii mMr pr@st»-$ has 3.ayg«:P e^lls, shows a 
sfei?©tig©r fdaiasfestisii m& is rdsistftut t© liiJ'©@tioiaf 
!• s^ad©-t©4% .(g.ti) dii. Aot fetlie-f# flfent pftisuM was a 
ifftem faistdf i» rt^ilsting fmst f#rste'fciiti»,si, 
S* (B$4} trnmd m is tfea rmfct #f 
f®2*ia@atatios at; pirtisl fmemia a.t a presi-afe t«ro 
atsofplissfe'#* 
Tim titepe.i'atiif# wlii©!! fomfctatioBs ©ajprlst o» 
mfS'm'ta aai: tk© 1# Suillei'Wt C2S4) 
foimd 111# f®mmnt&.tim «MTltf fed %fer«® ti®®a m gr®at 
at !5i® 0» ae at t#® Weiag Isctl® «.@iS n,# tja 
e%^ ltefe#t ^61S| a. S?*S8^' #» 4««.r@msf'g 
mM fPdffl 1-00 t® wMl» at is® S» it is r0€iie»<l fjpoa 
100 t© *?#* , ¥#&«%« %« &Qm at 'iw |®iip«i'itturf.s ai^ 
stoi-tt la ©old tispt-ratiayt^ s® wa« sfeom Ibrf F* (§56), 
irljo fmmM tbts® ©oMlticm» ©an®# feittftw tb&n 
wtmn w».fa tenpfm-feaf#® &rm usm^^ 
¥is©Q«itf ^ tlis f©rs5©ritlag lalxtuj?® wmM ®xpo«ttd 
t© ia.i»tially tlw #»«e wltfe Wkl&h eaj*l3'0ia •aiaxito 
wm md tMmfiW^g i t  w-omM tJ« out #f %l» ©ontrolliisg 
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faotore in feti® rat® of fariBeiitatloii* H* \#seu (595) 
found fc'laat laere^glug the 'viscoeifcy "by adding aijar or 
gelatin I:ms no app&roet affect on the rate of fermentation* 
The add'.tlori of'•fai2'fau®-#tenBloa»lo«#rliig s^^l^8ta»C!® n&B 
tovmd hf Hi Z#ll#r (668) to hate no geaersl efftet on 
feriiisntatioiij,, "omt indivldiml eospo'Uiicis Imve tb.eif own 
gp©0iflo ©ffeetf SOK5S lialilfelt wMl© otliers stlmiilat© tlie 
filere ii a tiff#rtae© of o%Aulm m to tti& imfltaeiic© 
of eleetrie f)ot0ii,t3.ais upon jmst fepiaentatioris# M, Potter (497) 
eoy.ld find no inflneiiee of #i©efci*ics potimtlale *apoa tli© 
mlocit'^ of farssntatloBS, whllm ti* Xltib'Sr (501) fomd an 
alternating etj.i'Fent of 5-4 folts and Biilllajjips h&B no 
effect^ "Isut a Mrmt mwrmit of th© saiat sty^ngtli and %mlt&ge 
€isilnisli®s F# Stoeklmueea (S79) found a current 
of 0*1-»G»6 mlllisaps per Bqma.fe eeBtit»tei» of llQiild cras» 
s#efelon h«s a -detei^iofatii'ig @tfmt fermimfcafelons, wiilefe. 
is Tjf oil atoll" to die-leal e'hsaages aa! nascent oxj/geii 
prodnoecl by tli# ©l^ctrle (41) 
til© 0ff@<st of m o8©lllatlns eleeferoutagBetio field on f&T-
Kieiatatioa awS tmnS. actlfftj is slo»®r than tiom&l at a 
fretmencs* of 1200, Inefeasts sligfetlf- at fraqtienoy of 500, 
and iiac2'eag«fi greafclj* at queue:les of 400 and 272,7* 
Tilt efl'eete of 1." / - t  r a j r e  have  f eee l f t iS  imic l i  a t t e r i t lo i i*  
S-* QtiemnS. (SSI) fotmd the ^tersasing ®ff©efc on fermentation 
14S 
©f llglit: prions to follow 
tbe ©Met* of red, S# Siatri'lnl CEgi| 
til© llgkt mj9 ot loais: «»¥« ieagtli itiiajltta tM 
m%lo& of »fteslial^©»ye«ii e«?«Yi®is@ m. glti©©s®« P# lurafeaai 
C40t} 'towiS. a 'saaiswi p'^cMmtlm &f aleoliol a -jpt-i 
llgist of greater thus iiOO a m&xiiimi. of 
mt »»¥« ImgMim ©f StSOwitO© « aia:icifflm« pf !3<lneti©B of 
folatilt ».eid® ,tii til# iarki. sB.d a aaximtta st»odu©tto»i of 
noa-tQlttilt aoidi is irl®'3.et fe® 1 ht of waw Itagtt® 
©f StOO-S-800 P.. liumtoi (4101 al.»d Aowea tfet. 
profectie® of aleetial t«0i"ea«®s grMiially fs»®m 6130 k»'Q«p 
wMl« a. liiffg# amottat of ttsids are- fos»ffi«€ diiflag tlie 'eapi:!-
of ferjasnfemtteme ©xpoa^il •bo llglt of Img w&m 
UX%w»'fi©i@t Mgbfe 9m fomi by f* Mm3?f (MM) t© 
«©tfcie fs^atstmttoii at »la« &»€ i« Mmtfaia f©md 
Ifc e€»api«t;«l|' #»est#a fela® fafasatiitlon ®f ©iiw in 
B te 3 stomti®# wlilt# wia# la S 1© 
H» BftPasi illB) BimmA tmmwi'imttom of fig« iia<3eb«r«ifetf 
opimti&t t0 b® feetl'T® ilght if 
«i|6p0»itr0 is ilalfc«4» I« als@, fmmA %lit® tjpegkfe-Artt, gii?®® a. 
fefittsr yield of ml0®bo:l. .m.ti a a©er««s«ia aeiAll>|'* Aeeorfliag 
to f(S48|,. f®fi3ea%ttiofi@ ©f solnttofis by 
feott:0a wMn «pQ»«a to gl'?® «. 
600 par 00»t: in tia® ««emi5l3 of mrhm dloxicit ©irolTet 
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ia 04 houfg# 
1* BiFagi (iii) jp#eoisa«M«d •«" « mi$ of mltrft-vlold-t 
llgtit ia imlmtrlMl fmnmntutimBt 1« ^elat®«<S feia® ftfaeiitlug 
tia© i'Qp hmp mm fe# m4mM bf ii ptjp ©est mat! feti® qmlltj 
of tli« ,ia»oa«:©t ®«a %t lupretsi* l* DoP«8l illB} tomA ttiat 
gliieose §-&Mtiome |>rt]paftt witA aistillsd prtTiously 
mpoB0d t-o mltrs»vi9l«t 1 •>tg fmmmit fister tlma fcliest 
wltli pliilm cllsfcl|l®cl tijat glmeose solutiaas 
i^rsdist# fratarsttio® s» tfe# aost W« Ow#a (4S§) 
iii©i®4 tliat #xpo#niff of feast foir 1 tci Tiltpa»¥i0l@t 
llgM imemmmB h&th tls« feraeafea-liQii »iit gfowtli, wMl« 
mp^sum for H ai»mfc#s net® m a jpttai-iittit# ?# ftroftcM C2tf> 
!elic»«4 «*3poe«p@ t© mitra-Tioltt liglit of Itf 
fsi*ia«»ta%tsrtebu% trlil® 
s-otioa om&m wlim is stofimi and fros tkie point 
m ttm actltltf Is iiapl£«iif tiaiatsbfti# »» Owtii (464) 
foma tlw f8.i?stata'li« ©f It gr«atlf by 
«s:|5-osuf'®« feo mfB md 24> p&f e«at l«i# 
y®«st Is a0«4«i* 
e#ati»«f ts til# ©f iawstlgsfcorsi: 
I# sBtogtii fewt mpmufe ©xerta m 
&m th» fmmnttus. umA mp^odmtlw^ pmmu 
of ftast* 
Bt kh-dmh&Mam (§) t^md tii« Iwr fiiitatlim hf ymBu& t§ 
xm 
&6,JiQSiW 1' 
Aee^Mlag t© f# (£lu) tli® of glueo^® 
f t @  X ^ f a i - t  i a e r s a ® # ®  t l i s  e - f t s b - o a  - d l o x i d ®  t t f o -
pertioaially td tM intwmltj ©f tM mdl^at «tt#3rgf aa€ th# 
lmr<l rmy® &r« ^ <' ®ff«etl'f-a tMa ttin soft. 
Stt{l;i©*#et;l¥« tiim.iiatioB® lavt fettn sliowiij by 
Cl^f Jaef'4®miii C®il)> ti© iairfl & sfeiamlatiag -iffest ©a 
slcelioli® f ti"n»tttatioakf r«s«ltiiig i» a i»r# oeitpitte 
utilisation of siid a lilgiM^^i? fl6l«3# fi« DeFaai llSa) 
rapQrttci an a0o«l®i'atiG4S «ffeet ©f S'adim taasmtioBS on 
yeast f#RBeiit.mti€fii0,biat oaiy up t© 3*6 witli 
§•7® Bkowlmg a rttairliag 
COLT:MlCmL FSRiOSmflOS 91' GMIB MSISS' 
f!s« 'Ooi i f foifti f»iii®statioii of aralu mmimB i® <sars'l®4 
Qu la lafg# dfii»tri©sl. tiife® wliicli &i'« Ixrto two 
ctm&ea « opm m& eloi#i# fli® opea tabs, as tl» mm 
implies* »re .opts i,t tli# top wifeomfc '!%« isloBtt 
twl3s .tAT® mwmB w'aiuli a?© a part of tiae fcsabs# 
Jn r^m0nt j^&pb mmh 0P%tlelsn ,li«^ h&m aiiaad at tM 
•©!>©» aX'tliottgb asi «p®r|««e« Mwe simwn tlmt? 
tbere in Xittl© Qf irif(&etS,aa of a». ofmi %ul3 il' tli# 
feifmeritjjag ?oaia is icspt el«aa. md tfe# eimrg® is aciJusStd fee 
ill# eQyr«®t e.ciBSll:lon,© «s4 Is «itti tb# 
tiaastltf of m .m%im jmMti flit festt mpiilf 4«ir#lofe a 
a«dlmi in 'ilileli i.® m©l: smltfttel# far ffc# .g*'ow%li amd fermta-
tati.oft fey wild ©sA fii® wora® erltleisa of 
ttm opon. t«t> is tiliat nt .«iela ms 1 p®^ mnt oi tlit alcobol 
f#ri!a<l m&j b# lost »» w#ll me t'ii# loss ©f ti'«a#ri<io-ae' 
of etfboii €is3iiti# wiiieii €o«M tis utilimd «i €ff le## flm 
open feat a <3#ptli sf attoiit fche ®as® tiaensica as 
th© Eal is i»d® of efpre«i» although til# 
Bid aetal .ai*© used# 
fli® irlpstii tiife Is ftBerfeilf mat# ©f ifm oi* iron alloj® 
«i4 4ii'f«-rs ffos tb# opts tv^ M ttint it t&s bf eompletsly 
0l0s«a tor ©ff of tm eaflJsa tiosia# forit®4# 
fht «1.0©#€ fci# la alwftfs #itti 'Oi>©lJag eoilt and .air 
J#ts^ wMlt fell® 9p«a t%fe m&f mj imt tmm fcfets-t aecse,s.so?lei.* 
•fht olo.e«d tub is al-wafs "ttsei pM..ott Im «1ij,eli thm. temmu'* 
tjatian ii ^airfiM on rmpiaif Cla froa f.© to iO lioiaf«s) wMle 
tb« op#a tml3 l.i iistt is. tli# fr^-ssiee wmqaiwlng np 
to S6 hmm.* S# iSMtr !§•§©) f^wii tl»% ©l©st<l t^ilss slioir 
i. mpM rls® IB, %«p®rafeQra aue -fco la^g® t-oitiiaes msed »a4 a 
fapltt fall dm# fco ©f tli« lit also 
jfotrnd olo»«d tube to ,glv« a aot'® rapid growth ia tii« 
firet 24 Ii0«rs »im1 a liigla«r flel-t .of asieotiol# S* I.'SMer CS©S| 
tte® sffleitaef of fcbe tw© types ©f tmbs aad fotiM 
©p®a ttifes fltM M %# 86 pisp c#}at of tfe# 
lit 
of aieohsl^j, wMl# tiif sl®s.esl t'aija gmm ©0 to 
p®f Fi lapita. (24:$} fomcS tli# Mm from op®a tubs 
mB ealF mfeotit 0*o0i ptr c-mtf. wMl© St larilltr {S7S)- fowid 
«i tms Qi 1 ©tat fip« t!je t-iib® and «3Liio#fc m- aiiih from. 
fell# t 
fli# ©|>®'?ati©iig inir©l,^t<l in tia# fefstBtsa.tloo 
ttSing fell# ©pen tiiljjs ar©} {!) gfcerlli«lr fg) eMrgiagi 
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I.# !%» of aa opes tii'b 1® ion# "bf 
iif «li€ efc«®ioal, <iislaf«©taRt®.» tii® tmfe 1»« btta 
mBi»& fmn ©f fcb# pjpt^'ioue ©!»$•$«# it .t». ttteamtd f©r 4S 
- S L f t i & w  t h § ^  B M & B t  & n d  0 O I I B  t l £  m f }  
ifmirtd Witt, & elitialeal su@li mu a ©ial^orifc® 
aslmttoii or ©s@ fif tfet fluariae eoajtQiadi &m% ae tifdjpoflo* 
3lli0 aeit, «te# fl» tub is tlaea. steaitf.a agalE for a &hoi?% 
tlms ana tfesn «.X1©«#4 %& stand #*» 4 laoMi*® wiitn it is 
agaia i?«ady t© b« ©im,rg#€# 
fli# of elmtM tmfe® i» g®n®i»&lly ciost hf 
gt&a.m* iiftfif til® almi»s® %& to fell# lb«®ip' w#ll|i, the 
Mb Is tttor^emglali" *a«Jisdi wltla eolfi mt€3f^ sad is tlism st#aa®i 
tm&MT pi*e8g«.fe #r 1« sprayed' wltlt watfti? until a 
:ft®®.-B |a?®ssttrt d@ir«.3.«jft in tli« flii® ateam prtasiar® tB 
ati f&r oat b©iiir after wliiefci ttm it Is 
iuM fclw tub i« ftiidi" tm r«©l:mFgiag# 
fli© ©fcarglsg ©f tfc# tiab dfptfsAs -ufaii ttoa tjp& of 
protast «ifl tfce lattrlalB usM# ffce^^e «!"# tla»e« 
4lff.»©iit 0l*fgf« tlmt ar® us§4 is grain f#»®r}.tiag 
intotrlss (a} gs-ala masii a»4 , Cfe) y©ast|, 
grftin i»si% wittsr aiiil. slaeml aeldt m& (e) jms%$ sral» 
asfli, omtteaafe tliin str-aliiti ataleefeoligM i3t-®r frm 
fht firat eiMff®# I.*®#,. .grain asali, aM. irafe#!'' 1» 
fell© •toasis ifbat i® kiiewa m t?&# «w««t Biaslii B»thoa» In. 
tMi ©Mrg® tbel*# i#. gmmr&lXf gr&itt laafih irekI 
.©»«.-IMi'ci iratflii*, Sirttt fmst is sMtt ®&orteif afttr tM 
start ©f fell® a-KJitioa ©f tli® i».gh asd tbp mt«r la aattd 
leigt fiaisli tht 
fli# »«e.«d elm.»s«» !•##,> ttast# gmin iii,elij» watef# sa^ 
a#M is %fe# ®ia© mompt tnou.,.h &t a aclt, 
'mxmtXf aialfwie, 1® a.iit#4 fc© 'oi*ia,g tlit eiiti3P« Qhmg@ t-o » 
pE of i» Stalest atfeeiit:i#a tHeuM fftlS t&« acMitioa of 
tl5is m uMtr eondltieai g&omM ®or© selfi he MdM, 
fcbfiii ii nmmBmy llfetrafc# sufflcitat orgtei© aelis to 
Win$ tM to %h& ¥aln®# Bwmt jm$t is gmemllj 
us@#«d la tM.0 
fbi tlaifd tlm-tg®# igrala aa®t^ sad •omt;t)®eli: l.ft 
iisM initsad •©£ wattt, aad aoiir ftmst 1« Msed itt' pfffeffoo-e 
to ydaft* If itiaiag ttm miMmk to tii€ fm$% itad $m%n 
X§4 
tm !^I t pM fsl'tt# of 4 is fill,a pif 1E l0w«i* tlistn 
that to irbl0fe a fW#t jt&st li «eet3isto»s€ and mn acGli^sating 
period la neewsmjpy 'mfom the ytsit ptrnfisto©! fclie .tcfcif# stag® 
and f«f«,n.feia.g# Bom at & pll v&lm 
at S,8 to F«Qmlr»i »© ©»li ascliwitlag aad feftgins it» 
la tMe fsatfelod, %li©f© is a. gi-adti®.! 
femilding up sf tMe seld aed miiiffal, ©©atsat; of ttm 
fliaff©# tkt ©wt^aefe iiaffc aoalfita ^tgularli' 
ftad suffioitst wm%m aMet t© •Rmiiit&ia a e0»#atr«t;iGa whleli. 
is tilt ^ptiwm fo3p 0lJ«rg« b#lag mstt# 
la mf &i afeofe t1i« fiatl eteg® mtaat W 
ifil»il by 'blewiEs;;; witfe air m" 
flit fmmnts,%im proeMuweB w&^j wMelf d^pmAiag 
iipm plmmt Bqmipmmt mii4 |»Bt mp»ri.me$0 ©f the wpm'&tQm* 
fbf a&in p©i»% I© fei w»%#li#€ is %M to whl^h tia© 
tlmrge is sllswtd t® f1@«# It it e»a« ImowleSge fclmt tM 
mtlj p©'i»led of pr#gi*fs«®i Ijtit at £»'« SO to 
8S® F# fliis Is til# period ©f mixiiw .growth md 6 
to io l»ar»# fli® porlod or -mtim ferw^isfcatlom slis-aM 
%B mn *t: ©f SS t© 8S^ ?» 
It 0101 b# .»««» from ttxiB tlmt ttaperiag coil® 
»®s«at;ta.l. If the fewtet&tleii ii t© B® rim m»d«r,feht b@st 
(©iiitiitiims* Xa plajits tfeat »?©• not •Qntpptft with, tespwlag 
soil.® la tl» ffraeutiRg tiitogj. tim fspuenlj&tloa s*i®t b« 
MB 
on in wtot imy b© termed a left !iatjd©€ aaniiet** I'h® tubs 
ai*©' set at vapjlBg tmnpm''a,tuTeB d0pmuUng upon tim cimrg© 
and wecl.«iri' eoiiclltloris. For' fmt&T rasBiiea tlie sottliig 
te .;pe:-atur0S -cmimlly F» diwixiij wlntsi' aad 72® P, 
d i i T J  c \ 3 .  ' O i ' »  FOP BOUT i^-.tKos tJas tempersttares tised are 
70 to '72^ P» during tlie wint«f and 6S to 67® F# duriag 
ewtfciei?* K'?en with thfie# low s-©ttiBg. teBlp©3?at^iI•©eJ tiie 
final iexmtm& psfteltet will !>•© frosi 93 to 96® F» 
Til.® lis# of tlias® low eetting asid high finishing tempei'aturQs 
is not flesit^afele»• Ori^^Jual low tdspefatures do not allow 
aa early fiOTelopraeat of t;;e yeaet^ "rtfille tl-ue lilgh fiiileMng 
temper a. tux'GB inMbit tl» nctlons <5f the etiltwre yeast, but 
allow til# growtli of aeetie anti lactle acM bacteria, 
mm prmmt :tn the gmln. ,cie:es# Tliast fc.igli temper-afciires 
aiwajs ca\is© tl» fomiatlon of seecmd&rj prosticte whieh are 
not d,eei?al)]Le». The co:..bir^f»tioii of temperatures ucad in tilba 
not witli t M j colls also causft a loss ;ta yl©M 
of from 1 to £ per e©iit. !?M8 loss 1® litie to tM fer^-entatlon 
not being aetlw la tiie esrijr stagee and tb.® "after fei c -
tcitior!^ being at a teaiporature too high top met ©ff^cionej, 
RS well as paft of the ini.:&Te being cbanged to prc^ducts other 
tlmn alcohol* 
Til© QOBplett ehfirgee of th& farfr-eiitdj? g©nej*ally imre & 
gravity of 10 to 11 «6 Balling# fof a 96 toir mijcecl grain 
im 
Eififih temmnt&tion, this gmvltj sIiouM 6#0 at E4 hours, 
2tQ at 43 b.om*s.|, at 72 Imar® an<S 1*0 at M iiomrs* If 
tbt f©ri»B,%atloa is pro,gi"'fs»lQ,g slo«» tliaa Is 4tesli*©d it 
raay be' tsoelt^atM Ijf toboling ftlr %tm bter# fM# 
pfoct&ira omm^B aeesleration hy driwlrig out, some -of'tb® 
sarboa dloxid# an<i g^^owiiig raoi'© .yeaat.* Umwmr^ It 
also Gunms. a loss in aleolidl " i is earrltd out tiltli tli® 
air*. 
ilmj &ttmt -eorj .orieal ftps® at at loo.® sxwli as, . 
acMity of »asb.«s andrilti o^en content of 'b©©rs# 
phyeloal eoiiaiti©ii of gj^ain usei., and liifeetion, as well as 
th® dlsliif-tettots Of tiisse ppobablj tsh® most 
important aad tii# l%mt&@st o»@ to eoii<jj?ol is iiifsetion* 
•Of fcba gmlm» aoria Is tli® onlj on® lieafcecl to & 
teittpsr-attare iiigfe ^nrnt; t; i kill tin Metai'ia prtsentj wM.l« 
ths jpy® and malt,, if laa'toted, earf;- tliis InfeefciGn 
Into the s&t hmw* fii« Qmtmn liacttrla f'>im€ in ftraentatlons 
at*®! Ijactobaeillus# pefileoeoms, aloBt3?iitiia, staphjloeocous, 
®te«tfyoaat;0i% aM micfo eocl, cMtflj sareiaa. Any Infection 
of tlie b-ters Kai? beeoca® g^mml t-lis, ©ntii*e plant, 
on walls and ia fcb® pip« Unas* fiaaf -dtisljaf^etants haf« 
hmn tried witli ©jcperlonoes Uy %tm investigators. 
Hop Is th.® oM«st aiislBfdetsaiifc kmown to lisfe laeen 
in, tlit immntlng lia&istrt@s» i, Wqjb (179) foisi?i fciifi. quality 
3.5? 
of liopi eould be Jmagtdl Uf antia^ptie fowtf* nM 
i0 a eoiisl4«fitt»l® 1©»® ©f %M« dmtlag 
lafeelJioa of fcli® jmst h&n mtH aM, 
a# Hmin0b«i»s C'SSf) tri#d wsaMag t!ie |r«a#t witli, a wamhs^ of 
diffe^reiit mQtd iolittioae*. fi® fowid I^fc?eiilorlej| 
laefcle, tartmrlej sad 0iti«l© ti-e to 
tlili t|g® Willi® 'lifdi'-ofluorie^ formic.|. hntj^SM aad 
©mlie mM& as'e net sstlsfactoFf • 0» {178) 
fomd aiti?i6 fteict b® tli# b©gt im feeing f'«ast of torula.®, 
ac#tl© a#M It is not v#ry 
f6t» wiM leeording t© P* Pttit (484) 
w®lilns YM^T wttfe pli0»|jlisi*l.e aeli is a^fe tli® M&M AS with 
Aeld# »® at «©%fi tis® fmtfeioias of ttit ytait 
it iiaWB# ttlstw## fi» Is wltli 2 gram® 
0f mid pm fer 50 sSjamt^i mA tlie f^imltiag mixtwe 
,ia mstd fm fitelilsg# 
f•. C04} %m4 Imtwrnimmi&t oat# fmrn 1 pai't 
forBiails ®oA t #f fflilk aiisi wlits ai®4 «i a O+0$ per e®at 
iolmtloa it e»m#«0- ©aispltt# lucrass#®. fc&t 
yield,.itna aeld fornatioa# Siilfmrems si^M litoblti 
the gxmtth 0f wild femsts, hmtmim m wm$'»hQmi 
t>5' w,. Cill) wbo &!»©• foxa»€ It Imn ao oa 
Q-# flae^ta^t CSti) f»o©as5«ii<i©d 
msMug yea#t with, a 0#4 pti* ©tat solmtioa ef amaoaltBi 
W B  
pmrmVklSmtQ Ml F» S©liBnf®X4 C5S-8) oomM aot .Mpeat fhe^anot*® 
woi?l5 and d®iil3t#d its tffioleaei'# C3» Dtnyg C124} ®«©tirtii 
SfiereaBfiS ia aleoli©! fitlcie ef 00- t© 40 fti" o@at by ufilng 
I part of salicylie mM is SOtOOQ pirts of sert,. it 
d«0r^:ag#s tilt ef fortiga organlms amd sfcijaulate® 
fclie je&»t fefsifatfttioa.* I* Hasoiisoir CS©*7| tested a larg® 
of sorApowieli laclmtllng aoclliiia liiat, 
isypooMorifcf'ii aasv^ati^si fose^Balia, 
ehl©: Jii "a®,l>«t f#md elilorin® ceafQUft-cli: li»® ttit uteoagtet 
bft'dtesial vain®#, f# ebraasgcs {@i| stiowM iaetlc anA 
•rmifwi® aetds ftui. Bft«@3?*Sti®©s ©oltitiea »© better fet* 
eatJfrFQl, tl»» Metofo.i»Bial and foriMalia^ 
hw fatfcti' m^m fe® fen itffieitat 
sfcerili^iag and aBtiBtptie ag«fit $m ferewwy m®e« Ifc killi 
Metflfl# and w«ak esllB and le-awts tfet stif¥l^i»g $«3,ls ia 
a regl^t&nt ItSag -peplofls of tftatssat witJi l^w 
©gen® Gom@ntmt%m Sf# toetfcai:' febau gfeaft p«t»io€# wltli Mgh 
il# W9oldj?i{|g@ CS§i| usQd i, li p®'!* ©tot' solxit'ioa of 
lii.fdrog«ii P0W&M0 mA goM mmltB.* fM- femd tlil® 
s.olutisa pmetratt^ into %&# w©o4 snd l#ft no fead 
r®e«ltg# A B p«F ©tut ©©Mt-i.oB -©f ®ocliw» flu-'arlde «a® 
»eoaai®at«d toy ?• I48S) m tJtiag « g©0i. ditlaftotaot* 
iiiM'Siilmia im§ bms tisM wiaalf In ®oib® ©otaitfles 
ftnd to a Itsi^r extent ia th© imltM Statts# 
im 
Cbjsffliieiil aeliifleatloii for f©rm«»tRttoiis me studlta by 
B.t Batter |3S| mud lit fotiiici; laefcl® -mM iar®lt«.bl«, wM.l9 
TOlfxirle aad hytoofliiorl© gmn good f'tamlfcSf i% lssXaod®r (149) 
fottiid 'til® Mip©jp fell® Mtnm mMitj in pieo.pm*tiQU to tim 
piiifaolplitlisltiii me 14.1 tf in sort., tlie tli© y#sttltljig 
bears,# It# iMifer (Sgi) r#eon» ead@i Biioiitimt*g proofs® of 
a^idlfisatioa wi.tia 6©»#eiitrafc®d .smlfiii'i© ^aoid ia sugIi 
^tisatStifs tMt mlf Buttl&imt ©f tlie ©jpgimi© salte ap® 
d®<^Offlipos®d to givt tti® d«sii>efi aeiilty ws.tlio^tt leftTlag any 
fi'«« uliierai melS* Abittio 4sli is rssdsatefl-td tsf h* 
{§§4)31 wlia 0XaSa«5 its ua# lec^oatse th» austftil- of sulf«rie 
mei4 tlmt tot «s«4 aaci that it glvig mu mtim fm'mnm-* 
tftti-ou wlil©ii r«tuif'0f W» 0w«r fomid 
t!» a<Sdltl« ©f 1 t© 1 l/i g&ll#iis emlfurl,# 
«Oi<i pep i.60C? g&ll&me ©sa# ftelas##® #0«l.©mt®s the •s'a^# 
0i fesnMiitife,tl«a aaa4 latr-easts thm fi^M @f alooliol* 
flit i>S vmlm' of imslie^g lias a© €i-©nmf@ti0ii wltli fh® aeid 
•fsnifi)#*' d-Btsm .B9d "Qj t i tmtim m was M'iioWu hf l« lofwtli .(27B} 
•Who slso foimA 0«u b# s«tF©ll#i hf 'd®tti*atolag 
t&e pli valis® aiid mM mmheT». 1# li&noii.t (326) 
rteoiaraeMti pi ®f 4»0. m fill-tag 1^*® aftser 
ii Bf ©^trslXing %fm pH valu® li@ 
®teur&€ @»S p®.r «#iif gr®st®f fl@ia tlmii fr©® as. taic^'cmtrolled 
etaMaM* !«•. famaer CSSg) f ami b-otb tlm pi mltit aad 
tlie tltratabla aeMity iiamtfe b« €«t«:i*aiiia.ed# m l>«3,l#¥®d tM 
ISO 
tit? ul® mMitf .a© m ladtsc of to 
f.ti« Qt aAffogta fes-fti'lng eospomclt fc® f©t»fa«R<^ 
featioas ims beta, rfeoiaitiid#!! "bf f # Bimhmg C6X) wlio 
fot^id It do#® laa.ptas# tiaa y#aft ©i*©!},'but sfcimtlatts 
feftasBtsfcim# aeeeltr-atin^y &&tim of aairfosiii and. 
mvtioni-m talfct Ib sleo s&sm 'b|r F* Ittfesik i^2U} mS. 
H# l^ller (408)# &a<5oi»ilt;ie to S» llli'odt (MS), tbt 
aMltimi Oi •ftaa-eniii® sajts stlsmlat-e growtii aiicl givt® 
I'-lala.tr la p3?eteiiis» !Pli« mm® of low fields of 
mleolioi fr©:» esm© stsMs««e wm shtsma 'hj I, i&90-
5S1) to be due to an tos«fflciesit yeast xmfci^ient 
and til© pi»©s«iie« of 4#§ to psf #«al glutogf, &ii mferstc-
table l-i^i-oan.*- 1# tli« fleM trm 8i«8$ pm mnt 
to 97«i8 |j®r e«Bt of ijlit tiitoreti&al Isf ««ldliig 0#1 graai 
of asmdaimi ©r pho-spliat# pm ,100 e»Q« <3f tli.« is.tpiid 
to b# ftrstct-til* 
;a* M&mmu {MSI f©iiri4 %fet ^ff#efelRg 
$.m alkaliaity ©f water,, ttaptfatap® df ©omwpsloa of tht 
g^ain aa<i ef t&t rae# sa5 te®|>®riif3«i?d of 
p^lteMag jmBtp aeration, elaja 0 M &i%WQgm eesttst en# 
gait 0o»t;©»t m7 fefa# msli* H« foimS tli® 
ratio is import«»fe aiKl aifeiio^msii tiisi'e is pl^ntsf la. the gfaiag.. 
It m&j aot to® pj?«&sat fa m mBimltmblw fors#. 
Th© fl»M ©f aleofeol appfiars .t@ .|®,ft£Ally mpmid op fel« 
Ml 
r600 a0adJ.tloii fmB% as ms Bhom. hf i» liaiffi# (365), 
wiio BmnmO. tli# t&lMwing from smga? f«ra«at«ti obs t 40-SO-
pm- etnt of tl»ca<«tlcal yleM witli mtm'ml feaats i>r«s.®nt<, 
ISO-^S pB.^ e'Sct S'ilii pr#®st?i yeast, *?0*SS per etnt with 
pir® oult'Tjfe Stftlg®!' i§iQ) f'OmiJ tb® sTti'agt 
fieia i'roin wje to "m S4»4 §.»c» and fvm mhmt to 'to® 34,OC d*c# 
of dioohol psr 100 graat ©f graia# A#eoi?dliis to- t* B'uliot C8I) 
til® aiootiol yi®M' with p%if$ cxill-af»« feast l® go to 40 p«jp 
&m% -g^emtsv thm wltli f#asta» ?# LlB:dn«^ iM'?} 
fo'imd 'hmtmiB. In I'ttoetf tis# sle^lic^iie ooatrnt 
l>y go pt? I* CS4S) tkow#A aslt tMS-fc mid 
too fintlf gfotmd, isalt mum slv ^ j.eli t§mmnt&Mms wltb. 
ft rtsultlag !» jleM* 
A slow 4«¥«!l©p»«nt t-arlag tli© first of 
oora tmsiies followed bj 4 mpl& ris® i» pater® ttering 
the p^'lneipal. fftfiasatatlds. anfi %m fitMs me -itewn 
0, Fotli, I1B3) to lit &m to mm latiaffiei®nt ©f 
ati.ti'laftat tov Ca© yeast* 
Aftotiisf mppmmnm ef ImormQt ftrMfetttloii is ©x$®©il¥® 
fyotMng. M'» lilp iB9%} tMs mmf fee dmi© te Vh& 
Bltrcjgtrj eoi3;p#iiid« tad aitisM tli® malt ©©atent, 
neing Mgliep m®.&Mng ttape-rature-s^ aa€ tughm ©©•©teiag 
pi'issiife* If frothlag still ii® aSfisM 
aolteii n«n4^ral fats, oils ar pttrolt-iini# *# tiadlae-h (658} 
feJiftt imr®«s«d fields fmm tb.® mmtbing mdtr preasui»# 
are •dei'iTeS tmUilf tmts. th& profcelns am€ pentosans and 
onlj slightly- frosa tiie stapcli# lli Wisdlseh C6S?--641) ileo 
showed prerftshlng lae-f®a®ts tlis sleoliolle field and th&t 
It is ft mxT® to» ataggrisii fert:ent«tioag iasteai of the 
eawee* F# (686) of malt from 
4 to 12 pfft ©©lit ati4 fcsvmd the aleolioi jitlcl 'iras no M,gb©r 
with til© M.g!i dtastatle eontent# I'lit |j©re®n,tag© of malt 
iiaefied was famS t© €®p#'ii€ txpon tli# Qlmm&tmr of tli« gt^aln 
aM tfe.® pTmmdum us®-d.» i» LnMep |Si7/ fepo^rted tliat 
incifoasisg tti# gr&fitf afeeve 18^ Baliixig and sliorlj#iilng 
the re-f-ioiitatioti tlra© etma© d#e.r®ased urMoli raor© 
than off safes tfm re€neti©ii In eoafcs# 
im 
mommi'. OF pmiimfioHS 
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iheii tb® terra ®alcn- 11#'fertseiitatioa^ Is tisM, tijji 
wi£aitist«4 thiafes that mlj aleoliol, earboii dioxide and 
fmet &m psodtietd# ti&nj different ftfmsritatioa oompoimda 
ai'© prastnt 1» tb# fliilsl»4 b€©r and aosa ar# folatll®, 
eoialiig ffWQT with, til® .aleoliol, wlall# ot&er.® are not volatll# 
ftt stJll eoadil>l0as aiad ramalm in 0p«at hmrm Of tb© 
aaaf eom|)#mdi tb&t Imw® b«#ii feiiiid ia jmst temmn%&tionBf^ 
tilt more ImpQ^fMSit art efefafl tlcofeol, 
selds, ssfefi'a atid f«»tl ©ils of tbe Ixlghsr al-aolioXa* 'Bitr® 
are otl3.er gfei^ps of tufeitaMes fc^»®4 but gtaerally In, 
ti?mm onlf.# 
In tli0 l«i» cntati-sai ©f grstfe in wM«ii rf® aid 
ba]pley laalt ar# mte€ aod eoatod at balow 
gt.®i»ll.lE.atl«, timm art p.peieat mmf .©sapomds cswe 
o.3^lgiii %i3 MeterlaJ. aetiois# fij« mmMMWitim ©f pro€«ct® 
of j&mt aiad baetfrial £%mm2%&Mmn ii littl,® m«l®J?8tocd 
aad it is doatofefiil if all ©f tli© ©•cssp^unifi,* wliieb ®sy fe# 
ps«@8€nt3i M¥# %iem. mem ifttrmiuefi# Miiny 
ftttespts Mir® .Btftd® fe© mmlfm tli@ splrifco^as tosTfragei 
for tiieir' ilndifidaal eesip-siuidej, feu.!# ia tsaii. e&s« tM analyst 
Ime f,lriftll7 oonelii€«€ tlmt Ma mt&ljnlB ioti not r#pi?t#©at 
tla0 oomplsfce Airialoa of tla« groufo |5r©»®»t» fhe InvmBtiQ&torM 
h&vB foimcl wlifily -trai'jlcg p9r#©ntsg€s ©f tiat priaeipal 
eoapounae In pr©d.uets belonging to th% mm elass# fM® 
is to bt txpeotecl, &» no two ln€y.s'fci»iai planta ®.r® operated 
aiika nor do tlmj pf'odta,ce exactij tii@ sa®# fi'o€iiet» l)aa to 
16S 
the inaccuracies in metiaod® of determining some of 
•feiie :lridl¥i-dnal oGBipomds aod the diffiottltf of r*e-)a-'ating 
otliers, the stanaard siethocle of analyses m>Q tliose tnat 
determine groupa 'Of eofflpotinds, aad soa© of tb.e Kiettictde used 
for %ims& d«t©rMimtioiis gif© results 4iffietilt to duplicate# 
file wM® i«a¥la.tioiiB in nmmA&Fj s©<5i;£P©d in 
fei'sejnta.tion ^®qnlTB a eoBStaiife • enemieal tonti'#! ofei' pfo-
duotioB aod «.6ly®«8 of raw imterials mud fSjiiebecl products# 
CI# stalgej? CS7S) poiat#fl out tke isiportaneo of e!ieraioal 
BimljBQe for aolditj, fli vaM©, tiastatlc pow®x», stareb., 
aleohol, ©©oditiou ©f and itteamatiou. It was shown 
b f  E* FulEter C201) t f m t  t ' m  eheaieal sod p!3f»ieal elmngtB ajf© 
infl'aottctcl by tti# mtwe of the ofmftges of tlm c-arboiijdrata# 
ftnd the 1« coneliJi<l#d tliat f«fi»ntatiori product® 
ar® fclie .rteiilte of spitbssls as as degradation.# The 
product:!-011 of volatile coaipouiifls cfcifiiig f&«a0iit-at:ion waa tiiioifn 
1# Eaya®!? (^91) to b® ©oimeetsd with, the li.f© cycle 
of the yeast# 11® foiina en Ic.ereasft is ysast eauses a« 
irn&reas® in Mghsf alooliols, and d«©i<led tlmt tstefs are 
forstd ©ndogenoiJtsly "bf tti® yeasts# 
I,» Iiiridet |M6.} towid fclie quantity of bj^prod-aets 
foKsentatioo is i?tl.ftfc€d to tae coopofiltisa of tli© siibstrst# 
sad tlie rat-e of fofBitatatlon* 11th enefos#, tslts, p^oteiii, 
&mi caFtoGfejclratee m fc'be giibsferate aaci rapid fsffsentation, tb.® 
qnmitltj of odncts is c-all.,. wMl© wltli amaoniaeal 
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Httrogea In plae« of tha protoln and slow fsriieiitaliloB, tiie 
^narititjr of if lai'g®. L» Llitd«t (S4:5) foimd 
tliat S pej? etat the siigai' tised <i'ai:»ia.g aleoliolia feriato--
tatlop gms to gljcejpol, smeciiile acid,. altoliolSi ©tc# 
Ht eoncitiit-d th.9 forniitioB of bf^pi ja oti- is liif liiiiicod 
tyy tlie amino 
k large awilj#^ of »oids Mf© b®#a r#feFt«-a oeiag 
p f ' S M e n t  I n  i r s l a t i l #  p i * o S « . e t «  s f  f A s o n g  
tb»@© ap© fspaie# prapi©»is, 
omproic^ oa|«?yll&, f©lferg©al©ji caprit, •fta.ci e-eoaatliyllo 
w#ll ms tlie fafeti' &'.©ia® pajLsiltle^ ol«ieg, liaoile, 
laiii'io* ?lif fem&tioa mi tlitst aoMe during 
•was fomd "bf F# Bo«® (56) feo <li!p«a£l npm fkm Bomm of 
«it2»og®a is tlie mmAim 'tM a fSaal pi erf" g»94 to S«8C} is 
steuredi, F# Siriieli (1S4) sli©w«d ®tieGiril© rcM is forraeci 
by fr« til# mm%im eiMpoiaucis #,f fba' frslii or of 7©&st 
itealf witii gtetasiule asi€ b®: oocij., 
B« Fraassdia fJLSi) foTM4 immlQ aoM i» fdr»il during ftmsa-* 
tafcioa #f tof f®ast aiai deeified it is fciw of aa 
preetss e» th® ftel€ li aiao ttteiipoi#^ bf yeasty 
F» ThomB '(Sifl fssim^ tbt nsomt Qf fsiPiaio SQ^M i>r®dti0®d to 
m iie#tiijaid« atdiit. it laot relafesa to ua® welglit of nor 
tM •mmmt ot siigar a©Sit ii*s luag 'bstii 
teicsm to to# #11.# of t-Jfi# .prtdaeta of f#»aitati©iv wnl 
1# Frlsasitnti ClStl tomid this mM, im ttos pmBmm of sugar® 
16? 
I f .  e b a i i . . g « i  t o  b - l i f a r a s y t o u t f p i e  a e i d  b f  f » r » i # H t f s g  f s a s t ® , #  
K# CSSO) mUm-iB'A tlmt, omm mm ti-allitoriisii 
to "be feft©t3.«d at; f© to 4©' per mnt ftpaai'ie aelrl atid. 60 t& 
BO per ©eiat .©alie sold fdgariltgs ©f wlaiote «©id is us%A mt 
til® 
•Omleiwi e#ap#m's«3s imm bii«ii as aiding aeld 
f©t!iatlo% bti,t 1. M f s m  i 2 & B }  e m M .  A § t e w m l m  littl® ojf a© 
-m tlit fomatiott ©f tslatil# mMs witb fmntn fleb 
in 0a.J.eii«ii4 J* Etipb fStS) f.otsiid ftliat %lit @f eal0iyii 
earfeoBftt© gifts mummj al.ediiol,l« f«i*a®Rt.%tloa% iiier#iis#s 
til# aiaomt® af ae-sfealAtfefil® «ai folfttilt -wlds formed, 
©apeclallf to«ti©» i# EmtwlMhrn (Sit) stewM afp^teiabl# 
'qmatifeiei of ftsttie m& .wmIIq a#ids "bf «id4ing 
••©alelilffi ofti?l3©ii«tt t# ftrmiatmtSoas Jii.¥l.iig,it, iajp;g® amount of 
ftait mad. as afeste##, of R.tt}?9g.#mous anteiantst S# Itosttileliev 
{^181 g'tcsiiffS aettiig smd aislie seMe fi»0ti & mil-m ©9atJii.inin,g 
ml&tm osfb©att« «ii€ smeisle ft®id* 1« d@©l'd@4 tl*t 
TOid ii p»dh&l3lf pro€um& fFcusi setfeaMfliftt by oxliiiifcioa aaA 
stieolnie a0l€ froa glmtaslaie add ii©@or€isg t© tfm etufttlon 
OHgCOOi-UCfIg4CH.{IHg)0001 Og » fOHgCSOOHlg SS^ • 
From a hj a i^ast tM a of iiigar 
ocsntalaiag m ioftasion $1* t#6, H# faltatia,® filO) 
laetiii, mile, tartaric,: eifefiet ©xiMe, acetle, 
smteialt, gluooiii# «0id©« lalehfetfa i%US} mmtitl^d 
ml©rt« «tita «d pr(Mm%%w cftp?ie aelt in ysitsfe siid stated 
MB 
are ©tlwr a®ids 
W» Wiadiseb Ci44| «lj,«wf«a tlmt ftgitatioa iia©j?®ss®s -tti# aeitlitf 
tejriag CitSl nlfid fom4 tlmm is 
m p'tpilar b«tws#ii th® e^ipoailion ©f tlit w©i»t 
mat meM feritati#ii» 1« yeail do#s net 
|>?o4ti®© sa<»«igli metd %© fof® feb© opfelsBui pi Tii3.m« wlttmn.% 
outsit® help %f fttiltioa @f mimml Q» laetis a©M0« 
flie itetM, «f f&rmtlou ©f tl» #@feftre tme t p©ljat 
Qt emtrmemf4 1# {SiO^Etgl Imi ebom feMt 
diatlllatlea ftastt Always givm tstsrs, and 
#f i(.6«fel© aeia t# f#m#aMtioiis i©®s is®t tli# ««tu.p 
#©iittnt &i m* 4tsMlMt00 M@ #st«r# fofaiti 
ia th© j0mt m%% m4 tM let® ef iwing f^.n^atatioii 
is Aiit t© til#' ©sfB'oii iieicii®* i«. QMmmmn {4B$) 
tmm& fomiQp ©i»ot©alo,. 
aeifis ami %li« ©.ster® of tbts® acids la 
fer«i%« I® »imm^ distillatis® giirts Mglitr 
7i#ld@ of ®afc®i*s tMa ^«plt ai®tillatiQ»i as tbt pi'oi©age4 
#feitilitl©B ©amse® ftit-trifleatiea ©f tl»: selds# I* Zilcss (671) 
high <iuriiig f©M®at*tiosi fm'wow tli« 
,pf0ci«©t:l.o». #f #0'M« 
glfffl'f©! Mf# »«©& atttetiosa 
as pp©4t4e%» ©f fta»t fwmtstalfisa i4m# %d tbtljp pmrnrnm^' m 
QmpomiiB* la oriinarf fewtaftiitioaa, 
t» lies) f®«Bi ©#5 #«at; of tb.® ttigfti? is 
im 
to felw iiMlfeloa alkaline 
®alt« as eo^ltafi «e#t«l5# mA. bioa^Domtt Immm^s t:ke 
glfo#ffsl %o 5*10 i»p $#»!; and ttilfitt fartfetr 
tbt ftiasmt ©i* g,iye®t"©l foriseci. C» i»--ttb©i»g |'I32) 
fosMd e«.leti» tmlflt® btfettr IbM, scxiliiii smlfit# f©ip ' 
stepping iv ontati^n at t&® aettiiM©lif<i#*gIye'«x»ol stitg«t. 
Ae0.0'Mlng to ft- I'ewds CStf} laisiilfifet i« in|iirimi© 
to tr® fmnt ««li aB€ glfamQl tmmmt&tlm to- tti® 
•feiitilfltt %mg 'but ©ai'to-si&t# dan p-tgt-Eerat® tli« 
femat aetiirltf, I* fS| tmrmmA formation, 
of 1'•ctr©! by rtsoflag tb$ te«taMilifd© by .obspooal# fli® 
mrmtlm of sig^iioli^®- ftmeiit-fttiens mm tliom f • *!?«©<$.& 
CiOO) to d-tpir-efs ili# aleoli®! fsJPsatio% out it iM&mmBBn fefan 
saomt 0f m& gifterel t© 1© p«r 0»»ls of th« 
iuga.!? Aeeos-'ciiiig fc© 0t itiabti'g ( W f )  t i m  
tewmmt&tim ©f imga-#alt® salt® ©f fj?met'0-s« -#aa aiptosijlafc®,. 
a® tlie f-ltMffl. 100 per cfet @f tm tli«oi?#ti©*l 
ijiomat ©f gXjmw^l a»a pftmtie aeid* 7®«st J^it# i« 
t!»a« two i©Mip©mis •ti'© ta #<iml aii0«o.ts, but if liir# 
yeast Is lattd,. tliii aiiapfimf®* F* fS50) 
©l3tmin#a S© •!© iO p#f e«at ©f ©ptlesllf aetiw glf-e©l» fey 
mMln kttofi#® «id Igrd^Sfaldehydes fc-# ftr-®f»tlBg aistw®® 
of yemwt -iiid sm^r^ 
Fii:S@i oil &T th« Mgher aleeliola &m mlmja pmmmt as 
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emprio acid but no ic i§ lower tlmm ®^e fiieel 
oil frora ©01*11 whisky wais imm& bf 1* St@ir«iftso» {S77) to 
•ooritain ?S per esiit is^pyopjl alcoiiol, tS per «#,»•!; normal 
propyl ftloobol#, 4 p-cr e#iit Isolyati-l alcohol^ t per cent 
aiayi alcQliolj^ and 1 i»r 'C-siit mdttemlmsdi 
Stilftipous aetfi l:m® to«sii »ii©«a tso h9 pr«s«»l5 1» ytmsfc 
f«.t»B®nt«ti0as, i«i€i. }l» latstiy&»a {ST'S) f«fti iti prodiiotioia 
mpmAM npos %!» rs## ©f ftast tised aatl tb« Qtiftfitltf of 
stilfat;<8« In 
G* ^reoHier (Oft-U) ttmmd Q»lt^ to 3.#€# gi*am pel' lltap 
Qf aer©l9iii i», €lstiil#cl liquor &©a eMer/i» Ji« afteritjuted 
ite pr'saetis# t# ©r^aisa B« 'It also siicwtd 
ft'O^olelu eaa fe# •i.tlsamaiii.M .aoloj?lafiti'i«5aXlf "oj maiiig tb© 
Sslil!' T' «cMyon r(m.s^u% « 
4* WixiMmm C6M} a#0w#cl tlis sa»i« es?-oiite;pol., 
frspd jm&t a® TtmB hwrn. ©bfeainei fmm or of ma H# ^-ilelajid 
•|6i7) Iflenfctfi#^{3 tplgsfctrolj, si.i«stf.r©l, ancS la 
ih,e efcarel fm&tloTi sf f@sst» i, M.eli§« 1583) rtpoS'fc.e-d a 
fttrol, trfosttrolj,, mdig up 20 fer ^0nt> at the 
yeaft fat wbleli «leO' umt&lm pals-lie, Qleiop llnelic, asd: 
protiatoly laiiS'-l-i} ana ayaotiidlo acMs# 
Is wovklTig on th:@ ml&tioB of eli@ai,e«l •^swpositlos to 
the t««t# ttiid mremm &f splrifes.,. f» Stoaaeieg {©?) fo'and tMt 
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tliB iiatei?ials of eoaetruetioa us«d ia ©tills, tank® and 
tubs liaTO no tffeat on the compemds f^reseat In tlie flnlsbscl 
product), Gontiimoufi sjsteas -mre aiiowi to g.i¥® ¥®tt©r and 
sore miiforai prodmeta ttoan. batela systsme* E© fomfi poor grade 
raw aieriale, bed fei-mentationB, and: Isfeotion gif@ 
tas'C#8# lie f omid »o .i'•elation b®twees, fctie a,c:ld^ aldehjde and 
ester 0oiitent5 &mA tim flavor, but M.gli fvsel oil Qontent. 
and a rapid re&ictlori of -mtmslxiwi ixsi" :ai!£;amt# linTe a difeet 
relation to bad taet©*' T* CW&m&.mz 198) later fouiifl tliat 
fiirfiifal 1ms tlw atrongest •liifliwac# fcowmMs cmmlJig poor 
taste, Miile .Bul<i®i.i|'€l©s aiicl ac.lditj iiai-g a sllglit eff#et« 
f?» East-e (SSI) dmi4M the "eimraettr® ©r nalafe© flavor of 
whiskj is hj aleoiidls, •aeids, esters and 
aldeiijdes# He fiarfisral ifeetlf 1ms litf3^e ©ffeot on 
the filial ^'ciiaifactei?''' ftiea present In aortml ^qmntitl&Bt 
Tlw method of •d.isBtll.laticjo ui#d huB bmrn sliomi' to aff«et. 
tlm final pro<aiiotB» §•. Hast;© 1250), found the quantity of 
flsconaary ijrcKlucts .in: wlilgfey# m aci-fls., ©»t©f>e, aMehydes, 
etc., dtpmci® upon'tli# distillation rata aad.tli© tit?ie of 
clmnge from torem'botB to feints* &• kdmm (9) fiaeiaod 
practically all of thm lilgliej? alcofeols frcaa wMslcf distillery 
beers ap® tonM. Is ttoe- finlglaefi proixict®,, wMl® the oimntity 
of acids is ci«ei?eas«d d'Ji»lne distllletlQU# 
f'iiereTOi? low wines of & wblslcf tiatlllerj are sllowd to 
:0tancl ill a copper' costaiaer a -deposit is forM#d wbloii le. 
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feoowti as ®whiskj « R* Baiter (30) aiislysad tiiis 
mp'asl% End fcMiid it eoatslntd capFatOj, Is'iirate, 




Tim products gec'ar©€ from a f©rmaiitatlon art tlia results 
of all the ¥ftrlous factor's Involved and tMs inirostigatlon 
required tlie stuclf of tlie follow?..n,^ mf ferment at ioiia 
couM lie atte-ictedi waters aoJ:'mal'3.,f used in xe' entationsj 
gi'siins aiici a©tlio<iE of ppocessliig yessfc, its seleetlon 
and ip'owthi and rmthotiB of analyses of the finished produet0* 
Sirice the Main object of tills iafestlgatloG was to 
datemine tfa© of tli« ad-asrals mmmlly fowid. In 
l,tm©stone wmteys iipon the prcsdiicts of f©fiaentftti0a, it W&B 
fli'st iiee0'3» I'J to smnm rrcI B-miXym sorae of th&m waters. 
Steaplee of w&ter were eectirecl frora &'Jxt different eoui'ces, 
^:',ch »r© toeing rnsM In fefme»tmt3.o»a< fhea© gaarples wer® 
aiialyzecl and tli® results of tlieee aaaljaes ar© giveii In 
Table I, 
fbe e%hQ&B in tM analys'ea of t-toeae waters wer© 
the standfefi p:rooedur«5s tmnd in tim ^'f^aeral Analysis of 
Wator", Volume II, Seott's ^'feolmieal Methods of Analjslg®# 
publisiied hj 1>» fan losteaad COf 
An attempt fse sade to eiraluat® t'n® gralBB used for 
f©pinentatlois hj oheiaioal aiiaiysig* illl5li.ougfe. tfe© pe'feontag© 
of starchj, sugars, ®tc» detevmltmd, no •ieflnlt© relation* 
ship eonM/lae «gtal3lished Imtw&en the peretn.tagea of these 
eoaipomde «i<i, tfae fielclE of alc-dfeoi and by^produete seeared# 
It was deaid®a tM onlj test af anf ¥alu® wa.fi tim us® of 
blaak .fej?ia®Btatloa® fun on tlw grain® uMer the eaa© conditloni 
as wer® xkmd in the C3 tal riinj* 
Ciffefeat ytftsls wm& iiwA tli« oa« fimllf 
was a Btmln of ftmat ^Jteagiiig to tii« 
,Sacctiaro,wf0«s tj-pt# fMs fs&st: was teleettd 
i% littt  fetffi  m&d in wMtkf for a. pti^iod 
of a.t !.«««% th y#«« «ii4 a g©®i. mputmttou 
fm jiS'ia ftM qmlitf, of tl» s®cu?«d ffoia its ms## 
APP/ilv'.TllS 
^ fli® tis#d w5.ll lit ftetoFiiag to th® 
opefatlons in^elfsd, mm-elj: yes-tt |jf»©*liig, grinding of 
msiilsg, ftffffiastiagj, i»#cii®tilllB,g, and 
aaslyaiag. 
0Mas appaimtas ma ng#d Im gyowlog aacl ttsfelng tlia 
for Miiw 2 tur. jji 7# fh« at^ek jmnt was propftgated 
111 m 500 e,©# ia-a*l«rita«y«s* flajifc, 'fli# jme-t lasisli was soitfe-d, 
ftRfS 1», 6 gOOO e,0» flaafc.* fh© yeast foi* 
-ntittfi 8 tbroiigla, IS wmB •s'^owi im plaat In tMa 
©ate, a 50 gallea Am& laasfe wag sitt® •sM ftseteed wltli Jmg, • 
yeast, fM,t ttd» yeast ««.s tli« traasftyrta ts© a ytaat sasb 
©f 700 la & fci». Used 0epp®f> ttib of 9§0 gallons* 
Tlx© lalos'ogefp'le dxaiaiaatioB and eawitia.g sf th© yeast 
ms' doas in r lowai'd. Gomtlxig Call and ea ©lldee, with, a 
imiBifieafcioii Q£ §§0 X«, 
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Sine grinding of tlie grain was done in, & tfiree lilgli roll, 
.mill of eomnierclal espaeltf, 
!%« msliing of tlae grain foi' runs 1 tlircmgh ? was done 
in a 10 gallon open croekwafe coQtaiii,er' which wa® eqmlpped 
wltli one ittcli sttam aod cold trntes eoll®. ThM mms 8 tlU'oiL^h 
IS ner© siasrifid on eoiasiersial tciulpraeat.. fh® eooitlno of ti^® 
cora ms cioBe in a iOO' Drishel, S| ft» Itj 25 ft, preseui"'® 
cooker follQwmd by the loasMng of tli« ry# and fh® ntalfclag 
in a 21 ft* dlametar la&sli tub equippeA witii eoollng coils• 
fin© feraentei's top inme 1 fcliroa^,!i ? U gallon glassed 
Jers^ while 1 gallon glasa Jar® mv^ umA for 8 ttiT'Ough 
13* 
fht distillation of tli© btef'S of mx^s 1 thtm::^x 7 sms 
cioiio in ft li gallon pot etlll ©quipped with heating 
coils at the toottocu I'M itl^l laad a t| 'bj 6 laeli aephleKator 
eolusm fyoB-i which ttm iraporg passed icto a eopper eondensor 
eq'aip'ped with, tin condstnsiiig coils# 
The distillation of tht "beei^s of rms 8 ttifc 13 was 
done in 1 gallon "bfcvl-.eli lit?'© staaa^ still®#- fib,® Tartars pae-n-ed 
tiirou,;;]:! a r^tlnx and then laio ;^lasg •eoadtnsioi's# 
Til© r#distillation of all sa,H.ples was done in 1000 c#c« 
glaag distilling flaakp and eond®iise-d in glass coadensoj?©. 
Ths apparatus us«<l, isi analysing tlao prscSiacts was sfcandaM 
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laboi^atofy ©qxilpmeiit a:ad will be meiitloiied -mder tlia netjiods 
of analysis*. 
PflOGiilUEES 
flie first Bt®p in aalciiig a test ran was tti© propagation 
of the yeast* k Bxipplj of Jug yeast was growi hf stoeklttg 
a amlt-liops nm»h llQiaof wttli a pure eialtiir®# fhe masli 
liquor WAS prepared by add;liig 6 of 'hops to 300 c,c» 
of water, 'Tli© mlxtiipe was boiled for 30 irilrmt^s and strained 
cliae's® ©loth-, -111® teiEperature of tlie liquid was 
adjusted to iS®' F# aiii 75 gy&m of barlej mMlt 
The tfiaperattiP® wm lield at 140^ F# for 1 lioiir arid the 
la&sh a a n straised tiiro j li cbe«s® cloth into a stejpll© 
SOO c«c, flssk* The liquid was itt to 15 pounds steam 
and tor I feot?.?# It was allowtd to 
cool tO' 80*^ P« and stoeired wifcli 10 «»c. of ptire ettltyre f?oci 
a prmlom Jug jeasfc and tlie m&ss allowed to sfeaacl foi» 
24 hovXB at 80® F» It was then plaetd in gt®rll© pressur© 
'bottltis and kept in a refsigtrafco? seedfidi, 
fb0 n«2Kt etep la growing the yeast; was iaalclag the dona 
ycftstf fhis was done hf eosking 3 gptmie of hops la 125 e#c. 
of water at 180® F» for Mir«© Ixoxirs# Th« bops wofQ etrained 
off and thM .tiisi'peratiire aclJusted to ISS® P* 18 gra:ss of 
fearley aialt \mr-B acMed and si tempe-fatui?® of 140^ caaltitallied 
fof i'l lio'ttps-# Til® Rmsli was tliea bollafi foi* 15 minutes, cooled 
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to 80® F« mid gtoe&td with 10 e*e« of Img feast* Tim &otm 
was iield at 80 t.© 8S® F». foj?' 12 lioitrs tiiS fcbea pltoliefl 
tO' the Bialii I'taist imBlit 
fli® main jeast laash was priipa.S'ed by adding 60 graws af 
rye to 400 o#c. 'Of wat-<i.r iit a t;©r;ip.eiMtn.i'e of 160® F» fills 
temperatur© tms? laalntaintd for gO iiimtee m.d thact allovied 
o to drop feo 1§0 Ft 60 graii0 of 'Mrlty mlt wef© thm added 
o 
and tlie toa|>eratiir© hild at 14Q F# fo.? 1 liouJ?# fh© aiasli 
0 
was tlian boiled, fof 30 lalante-S', csooisi to 80 i"#, aad ttm 
dona immit aM#i# fliis *.la ©p d&j fm»t was alldwe-ci to 
propagate at 80*SS® F# fo? 6 hours at mhieii tlsi:® it tmd a 
oall comifc of ISO 1 10® to £00 X 10® pei«' o*e» af nmsli and 
was readf fot* pitclaiiig to tlis .,fsrmtiit#s*s#. 
flit grain amsli f©i^ i»ms 1 tUromgh 7 w&b im&a with 
6il2 jiotmcis of gfotuftd cofs seal, S«i6 pomacis of Gous^m 
gi»oyii.d ff®, and, pounds of ©o'irf;e imlt, or a total 
elmfga of ?,#2 pcmads ©f ffela ®ad« a ohms'.se of Sf> per 
eeiit oora^ 5 per ctnt rj@, arid 10 per e«iit bat'lS'f salt# 
ftoe la&sbiiig &f this g^aia was done hf rtainin-: 3 gallons 
of cil@till@d watti' Into tii# assii feiafe and befttiiig it to 150*^ F, 
'I'll© ©oi*a was ada®^ with constant ag-itafeion An& tii© tissiperat'uro 
Blmtlj raistd to fla® o^ofB nmoh was boiled, i'si* 
30 minutes and tlitu eoolecl to 165® P» and the ry© added* 
fill® t©ii,p«rat5'af6 was aaiiitalned for 15 minntms afici tlie cimss 
©ool0t! fco 150® F« and tlit sialt a.dcl.0d. Tilt tewpeir'atiire was 
lislcl at 14S® F, for 1 hour and then iroppeiS to 80® F«, when 
auffleltiit clftf fmet wm adiled to a e®ll eomnt ot 
5 X 10® p0ive*e» on a trQlm© of 6 
fli@ stmsli wft® thfia into fomf aqml psi'ts aM inia 
ifito tli.0 far erite.ro # fli« salt solmfeloas w«.i*e addtii ts rnak® 
th# dt.sl.rtd QQrmm^m^lons md water sMad to laak# 
s total mollis® of ll gallo.iis in @aeb. ftpja.tjitai:', Tm tempers* 
tiife ms heia. toelow 9Q^ F# ana fcli® f«i'm#iitatlori allowed to 
ps»0'Cted for 12 fisiira# At the ©ni of this fclia® tfie bear was 
dlstill@4 ia. t!i» pot itill* Eacli ftrmtnfcafcion was a.iatill,ed 
TOtil ths ten-)ej'atei'e of tti® ¥a.po.r@ Xmvitig tb© itill was 
tlaat of til# l)oiliag point of mttr t,f tb# misting bai'oraeti'l© 
Tm mshia.g t& tlie rua® 8 IS w&s Son© on la.fge 
plant seal# ©qtiipiitat# Th@ taih. was aai® ffsai a grain oimrgt 
of 80 p0T 0€nt earn, 8 per e«iit fji, and IS pew e®iit tmrley 
.amlt:« TM eoolci».g of the corn was clam with Hire stsiiiij. ,ln 
6 pressura qootor# 
fh© Qoolmw was eMi-gefl with 0SS0 g6ll0.Bs of w«ll water 
and. til® acijuefcea to 150® F* To %hl& was added 
15,.400 pQvtXidB Qf grouiid oorii'seal and 300 poimds of ba.i?l0y 
malt* fh«' te'.'peratiip® *a.® slowly ralsfd to 500® ImM 
tor S Biiaiates# the puypme of tfe© .malt was %o glire a partly' 
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litnif?„®ci imsh whieli ifo.-ul<l pisap ©aelly# fiM» pratstife wm 
releasod and tli# corn laasii piaap^cl t© tli# saali tub where it 
waS' eoolecl to 160 F# aM 1640 ponnis of rje added* 
fMs ttittp03?atttr© was irisi.i3.taise4 for 10 siimtes aM tht 
teaperatm*'© tlitn topped to 150 P# wlitu 0010 pounds of 
ground • barley im%t W0.r# &dd©d* i iJ#mfNtfatiAS'# of MS® F» 
was ramiritslrifd for 4S iiiiiut«s and tli® iiiaali tliin ooolsd to 
80® Ft ilROugla !aa«ii w»® takes tmm. tM® tub to iiakt 
e!m3?S'es for fwis Sjf f and 10# AaotlMi* aash of tli« sam® 
ci06ipo@ltio» m® 'nm^ls is. tli© sasis pmpt of It waa 
taken for riiBt 11 ,# IS 15# 
10S6 c#e* of' tMp »0!i wej?0 takes foi" ©acli, ftmentation# 
fo it w&® aM#ci yaast t© imlc« a otll count o.f 
8 X 10® e#0# ia & folt®© of tOOO e#e* fli® fait solution® 
were &M#d ts gi'S'# tl» eo»®et coaetmtr&tioii aad the voltsi® 
aadt lip to i0©0 ©»©# toy aMlng €lstilled W6t®r# fh# 
feraentations w©r« .s#t at 80® F* «.M topt afc 80 to^ 88® F# 
for 72 'aoups# At tM® tfie •be«i?s w®^® sttas iiBtilled 
until ttie temperntmr® ©f tli® ¥«por was tliat of tlit boiling 
point of water at th# '©xistlag laaroattfio pressur#* 
fba distlllat®# assiii'ed ffoia thf tw& of distilling 
tTm beei? were thm redistill®^ la a lOCK) e.«e# distilling 
flas'k fi'tuipped wttli a thJ?s« Mlt) ilatilllog head and a glass 
coBfiensor# Tbe dlstHlats eecui'ed was: adjusted to 
approximately 100 p^oof for analysis» 
1B2 
Ai;ALY£ir. OF filS BlSfllii' 
fli® mmljeiB of fci® final iiet-illata inirolfM 
the aotemiriatl©!! of aeld5.ty^ as ae#tic i.e:ld| 
©ftsfsj, ©xprt»s©d fte ©tlifl &cet&t©| aMifefflesj •txiJi'essed as 
ftO@taM©lijdt:| fi»fttpal| gfrnfitj ©f tlw ofigiBal diifeill&t® 
mid iroof of tb« final dlitillat:®! (pB values on some rwis 
.arwi fiis@l oil m lorae mng)# 
flie laetiio#® ns®d. for aiialjiis of fii® distillates \mm 
tlios# aee@ptM tsf Halted Sfcstes lufeiarial M'^mne 0a|«rtment» 
fbey are m follswsi 
kiUJV •- S'otal - as ,\o©tle AcM 
SO c«e# of the at WO pro©f wag rapidlj 
fjitrated «ltfe 0«1 M' sodln® lifQj?oxide solution to as es4 
point vjitii p|i#aoipiithal®;ln# Frsra tlie mttaliep of af 
staadaM baa© fequtj-ecl^ tb.# gralGs of a<3©tlc aoirl per 
100,000 CfO* were 3et«mln«d« 
ESfliS • as mbjl loftafc# 
SO Ct§» of tb,® leo proof distillat© was ©xaetli-
Beiitimlisfd irtth 0.1 I isaCJH t© plitnolpfetfcaleiii, Then 25 c»c* 
csf 0#1 B Mse was added in esotas m& tli# mixtiii"® boiled 
foi' 1 trnxx' undBT a refltm Imping a taerciury TOpoy seal. 2?i» 
liCaM mt coolefi aad tli® m&mm- bas« raplcllf titrated nltii 
0«1 S til® data Eeeufed -blie graiae of ttJiyl 
s % 
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acetate per 100,000 ij.c* iiei-e calculated* 
AltOEIi'XBSt «. AB 
i'iie 0oliitl,©HS mmsM&j for the d©t@mlaatloa of aeetald©-
!iy4© aF6 alooliol (BO pei? ctnt), sulflfcs* 
fuehsls solmtioii and a siiaadard a^etsldthySt solution* 
fli# , r®« alofibol was pi*©pap«d "bf r«di,gtill,lag 
@5 per etnt ftleofaol ffora sodlwa lifdrcmlds# Three gj'aas of 
TA^t:u«pli©ajleo,eaialft© were aM®d and the aleohol,ic 
soliittori c a 'rutins im i feomrs# It was tli©E 
elowl^- ftBd aiadle part of the dlstlllat® 
eollectad ted tested lio b« e«rtaia .it did not give an 
c.l'!eh.yJo 
flit sialfltea-fuelialii selmtioa «as pi»epRi,-=ea bj ciles'Ol^iag 
0#5 gmjaa af fii,elislB is 500 -o.c# of distlHed water* Sylfiir 
{llo3tide rms "•^ub lo.-i int.© t,lte solutl&n isitil tlie ©oltitlon ".vm 
col6i?lsss« .!PM,s solution wmgi !c®pt in a r«frig«ratof as it 
c!@CQrapo-S9,s riipl.'!;/ at ordisary ter.pertttmres* 
fhM aeetaiaelti-fle solufcioa, ws« pi'©|»i'©d, hj 
dissolving 1«38S gramg of pufifltcl aldeiiyd® ,s®m0ala. in 50 c#e» 
o,f 95 pel? omi% aloo'tiol# S£,7 c#c« !.» S .alcoholic 
soliitlcm iff®re sd4©<l afid the iolntioa taadt xip to. 100 a#c# with 
95 pes? cent eloohol* 0.».8 e«e, at aleolsol wer® added and tli® 
solution allo®#d to ttand Q-VQT iilglit tad then filtered,. 
fills soliitioa •OQm.t&tm^ 1 gpam. of acfttialde^liyi® in 100 C5.e« 
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standards were prepayM-fey ililutiiiij; 2 e.c, of this solution 
to 100 e#c, witl-i e iO psr cent alco&ol-wster solmtiofi.# 
1 0#c* Oi* tiiig ciitotefi sQliition eoatainecl 0»00Q-f ^i-aas of 
aeetaMetQTcle# 
Ttm of al4®la^#s was m&AQ ijy 
10 ©•a* of tlie diet£liat.« to 50 ©tO* wltli a SO pep ©e-sfc 
fileelioX-tftt^s? s©Xul;;lds ana Eddie.,, C5 e»e» of tli# 
f'uclisiii ®o'lnfcioa» TMfi alxtiiFS was allo^Jed to ttana at 
G» .foi' 16 ttiiiiutes SEci its sslss? WftS tlieii compared in a 
eolori etei' with tht stsnclard aldelifd® wiiicb. Imti 
be«i;i im» In saae ims sg tlaa iitnlcsowfi, Tfee aldeli^-dr-js 
i?ere t l ie i i  ealeulate^ 'aa aeetsld^fajde la  grsHS psr  100,000 c .c .  
FUK'^-P'-L, 
A standai'd fuffia3;»al solntlQii was prepiared dlasolving 
1 gram of rodistilled tmfWBX in 100 e«c» of 95 psi* e«iat 
alooliQl* V.oj^lctsg BtmA&T&B wtre prtpii^ftt 'oj diluting 
1  e « o «  o f  t M i  e # n e « a t » t , e i  m l i i t l m  t o  l O O ^  e w i t l i  a  
50 po^F cent ale-olicil»irat«r golntioii# 1 e«e» of tiiis dilute 
solution eontaijitii 0»1 furfiifftl# 
Til© u oi'miiiatlsn of* fi'irfu-tsi ?ms Mdt diluting 
10 i3»e, of tli® 100 pi»O0.f disfclllate fco S© c.#e» with a 
50 per ofst slc#liol»¥at©f salutim. -To tM® wa« added 
E c«ci» of aiialiii# md 0»& c«c» of HCl |ep» gi?» 1,»1S5) a,c{i 
tlie aiisturo kept mt IS® C* for 1$ almites» It was tii@s 
eorapartt la tli® col or tatter with tlie stteciard ftirfitfal 
solution wiiiali feat bttn rm. sis«lt.aii#om«lff flie fwtnr&l 
wat tlisa calatiliiti#S ia gi»«sis ptr lQQ.gWQ e»e« 
pH mill 
Tkm fS ¥alm# « th® dlitiliat® was wifcli 
the glsis -asing a lasitnt-f 
©m¥2ff ^of Fissf m&xmAfM 
flis ®p«eifi© si»avlt|' '0£ tlis first ilstllla.te wm» 
dtttMiiii^d toy tilt b«laa@t ant %ii® fteulfe ealeiilated 
tO' CmQt of pfoof aieGfeelt 
pioop Of sicorjD mz^nuMM 
Tim proof of til# S'teoix?! dletlllat# vm d«t®Min©€ wlfcfe 
1. Bwtftti. of e#rtlfiea alooJi©.! lif€f©a®tsr» 
fli« wmults of ths t-a^ismi 'rttse a.S'il tfm partial analysis 
of tlie prednctt s«©ni»«d &r« sljom ia fail#® II Xf 
aai Pigufts I tteotigli XIII* 
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8 iS4 0.193 ^ m,..s o.ai7 
€ 
3«2 ss.#g 0.116 . gs.,3 O.»O60 
S #sa ., 4i.S oasf 
6 nm tl.S O*0ff 4S.f •Q»im 
f S80' 13»i ©•,0S1 §1,S o,ltf 
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I a 0,0001 1. 0.0-001 M 0,0001 y 0»00001 M 
1 h O.OCOl * a 0.00131 « 0-*&»01 M 
2 a o.ocol m 0,00111 M •©-*0001 m 0»-0001 M 
a. % 0»Q0m M ©.•#o§m. 1 O.OC»l 1 0.0001 M 
3 a ©*©<101 M m G»G0O1 M ©.•OOIS M 
S ^ 0.»M01 M ©.0001 M 0,0flQl S o.ooos m 
4 a ©-•0001 M o^mm m Q.mm. m 0,001. m 
4 o»o§ca M o^mm m 0*0#§I M 0.001 M 
5 -a Dittillea mt©3? osly « IM> salts a€iiBd 
S % Distilled only - mo salts aM©4 
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€.0. secured 
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c,e. secw®d €.C« sm&mmM 
3. o^mm m ta o*ms t^e 0M4 f5 X 10® 
a ©••OOl M ll^S ii,*o o»ms m X 
3 0*005 M &,»& O M Q f  0 O.0OO 31 X 10^ 
4 0*.O1 K 4.f 0,»000 0 e»oo0 18 X 10^ 
control i» salt 0»0®f 10.1 o*m§ ot X 10® 
ZBl 
f mi FtSSlB X¥ 
AOID, ESflB ASB W. tmiSJl 0? S0IiS 100 PlOOf DISfllXATES 
SAIIPLI ACirrS ISfllS PH IMm 
KOt m .\Cirriq M IflllX MlTAfS 6f DlgymAfl 
grams per pejf' 
100,000 CC 
I •7 #4 litf 4#8a 
z f#S IBtS 5#04 
3 8.8 1® ## 4-*t8 
f,i gs*i 4*90 
S i»4 Si.E 4,9? 







9 f f g  18 fO 4*30 
10 @.l . m,a 
11 ig^»0 4*fi 
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c.e# of 0#1 I lleOH X g X 0«006 S 100,000 » &eM falu# 
Ixstaple# Bun. io# St Sliiaple 2 
l»i2 I 2 X Q,.e06 X im..gOQO » 14*6' grasB per 100,000 c,c# 
lst«s*. fain©# 
{E5 - c.c. 0#1 If X S I 0».CX>88 X 100,000 • l0t®r Y&lm 
^ai!ipl©fc R-®!! lo# 01 Sample 2 
CB5-E4»04) X i X 0«0068 X 100,000 « 16#9 graniB' pe? 100,000 c#c* 
AMehydea, 
X 0*0002 X 100,000 » 41cl0hydea as 
.i?«acliBg Gf eaiipl® aoetaldehyd® 
Sxmmpl©# an lo# 12t Sample E# 
X a.ooes X 100,000 « 40 ^mm p9:f lOOpOOO e»0.. 
Furfural, 
S| X 0*00001 1 100,000 « i5hii'.ftti»al h»k# *««aaia|_^ of smmple * 
Ixaapi©* Rim !©• 7'i Sample 1, 
X 0*00001 X 100,000 » 0»ei grass p»i» 100,.0Q0 e,o» 
gg4 
Dl-ftlllafc® in terns of 100 proof alo©li6l 
of oi»lgliial aigtlllat®. X sp« gi?., X per* oent by w©lglit 
of alcohol X 1 * e.e# of 100 proof 
8p7i?r'''ofTIdo*^^ "" alcoliol 
Bxa2i|jle» 01 i io« §1 Sample 4. 




















.CCOOl dsodium Phosphate conc 0001 oGl 
THE SFFKCT OF VVHYING DISODIUlv: FTIOSPHATi; 
Calolim Sulphate 
UagnesiuB Sulphate _ _ 
Potassium Carbonate - .0001 M 








000001 00001 Disodium Phosphate conc. OCOl 
.001 

















000001 00001 Calcium Sulphate conc 0001 UOI 

















001 0001 00001 Dianunonlum Phosphate conc OOOCOl 
FIGURE 4. THE EFFECT OF VARYING DIAM/uNim! PHOoFIIATi RUIJ 4. 
Potassixn Carbonate 
Uagneaiua Sulphate 
DiannBoniiim Phosphate - .0001 u 
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uuOl OOUOOl potassium Carbonate conc. .GOUOl OOUOOOl 
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0*0• or 100 Proof sthanol or spirits 
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.001 OOOOCl .00001 salicylic Acid conc. OUOl 
FIGURE 12. THE EFFECT OF vxry ing  SALICYLIC •iCII) R'JM 12. 














fil© InttppretatlQii of tlie rssmlfcs geeurM iiiririg the 
prellminarj" atn4f s».tl the acfcmal i»"ans mmet iivi-ded into 
the iiidi¥idual topies wMoU wer© eoniMtfe^* 
Dufliig^ tbe pyeiialiiari- inirestlRation a larg® injtfab©!* 
©,f gaiiipl.®® of ©om and rj« i9$re •&n£iljzed for total oarto* 
hydrates, stareh, pfot©in, fat, aiitl isQitttire# fhe j»©sult« 
seeurea from actual f-erraentatloia of these grain® showBd 
that no on© eoiietltuont or eoiabiiiatloa ©f eonstlttients can 
be used to- soei3i*at®ly foi'®ea®t tb® wMoh will b® 
»mumd la ftriaeiifcaticm#. Ffelialnarj iMoor&totj feraentatlons 
are mmsSB-Wj to glv« mi ©stlmatt #n tim field of alcohol wldcli 
will'to® seeured# 
In the past, tiie waters of etrtaiii seotions h&m beta 
QotiBMertA ftfi h&fing tb# eo^pfs-dt .eh«alcal eoapotitiioa 
nmmmTf far tewwrnntrntlouB0 'fablt l shows the wide ^ arianc® 
la both t!ie pei^oeiitagag of total aiii.©ra.l0 as wall aa' fell© 
iiidl¥ldmal oliealoal. ^©spaiirids p^ssout, in mters ustd in tli# 
feriaenting Iriclmsti^# Altliougfe nmrn of tlie wattre analyged 
were umnyed. trm. wtlls in elose pmmlmitj t© m^h otber^,-
thsy BliQWd eonslderabl© v&riattm in their obtBiloal 
mxMljBOBt 
In order to estimate tb© effeets of dliffarest coiicte* 
tJ?mtiO'iis of various- added salts-, eoatf-ol fermeatatloiis w€r® 
mde using dlstillM water- as the nmsMng -.rasdltiii# Fi*©m tii© 
m% 
Miults smw&A on Saapl® fabl© IX| Sa®pl« Bg fabl® IIi| 
Saiapl© 5, fatol© If I au€ v )le 4, fa,bl« ?, It can tot sten 
that tlia fields of aieohol ai?e alwafs lowtr with distilled 
water tli»i aalte mwrn mddsa* f&e ditfcillate ,s®cmr«4 
aftaf ftm«nta1;i-oa AIW^JB sliowi « mmll&r of defcerailned 
t)y-.p3codti0t0 wla®ii distilled water Is nmA in pmpe-ring th« 
mmuh Imtmd of watsi* fe© whieh mimml salts hav® b©#ii 
aM®<S» In the fsrsatntationf of tlx« nmBlw-B laad® wltli dlatllle4 
water the ouli- mlts mmmt w#re t'fi©s# froai th® 
.gfslng* Bim% tU&B® feEstntations gair« lower jlelds of 
aleoliol thm «tiea fcli® salts wef't pjnestntj^ it shows 
timt tilt ©alts present Is grains d© not aatiafy fch® eoiidltlons 
ate«s»aff for fepmintatioiRi®* The ohmvle^l enaljs#® 
of the mh fmm tli® .graliii afeow a maeh 1ms an ©xeeas at esrtaln 
cfetaiealS' afeo¥« tto.# actual r©itttli*s't3#nts for fermentation. 
fhBmSore, jai't of these cu«i. teals tm»t h® In a f oi*ta. not ^ 
iitlll26ci hj th® feast# 
fli© ealtB nMe&. la the f©int»iit:at:loiis represented 
by Tuhlm II tbi^Qiagii fill w$fB magiiislmia sulf&te, oaleium 
d..iso{littm a,rid diariaoiilmt pliosplMitee,, sofilma 'blasrboimt® 
a»d pofeassinin earfeoiiat®, fli® eoaetntration of mch of the 
salts aidtd to a .»&sb was kept at 0#0001 M'.# oxe©pting tho 
on© gait being vi.r-i«ci, in fclmt i»m. fliis concentration was 
stltettd as thM f«rm0ntfttions aiiofied it to glir© 
satisfactory f®3Pwntati.ons and products* flia effeetg on 
242 
the fei^nentation of each, salt rill b# 'eoiialsltrad, eeparately 
@xe#pt til© phosphates of todluia and aaimoaiim wMcls. will 
be .grouped togetliei* aiac© ifc was tli® pfeoaplmt® t»adi©®l 
wMcli was being studied m<l not; the efttloii* 
flae aotion of tbe plioiplmtes, m tli® f#riaeritatioiis of 
grain xmBtmB cftia.B# smn fTma fMgujpas 1, 2, 4, aai 9# I'li® 
yltlcl of alcohol iaersftsee up to a cone ©strati on 
©A 0^01 I# without the cation vlfh sliieli it is eoafelnefi 
sliowing any app»eiatil© aoticm# khovw Q*Ql li» tins- yleM 
of aleolaol showed a gi» aaftl decptas®* Iri Sm 1., B'l^ur© 1, 
the BMomit of aoMii TBmh»d a m&Klnmm at a oonom» 
tration ©f 0»CX)01 M,, wMle in ,2, x u^e Sj •Rtm 4, 
Flg-ure 4| . and Ems 9#, Flgiir® 9, tit# fo^miatioii, of aold® 
seeratcl to reiiaiii fairlj coEstant f'SgaMless of the salt 
eoacratratlon^ tjsetpfc a,t 0,#1 c©aessti*atioa of dpotassl-om 
plaospliat®# In thlB case# tlm ftlferall •aenesrifeftt.loti wm Mgli 
©nO'tigh to 0ftmt th© «a2fBi©,«, mw tlx© i»®dtietlon 
ShQWl* 
Tb® aaomt of ,fQS»iaed mppe-&T to i*s«eb a imxianjiBi 
at pliO',spl«t© eoBetntratlaa of 0.0003. ,M,* lowe^er, la 
!im 1, Plgmr© 1, tlie esters showed a» ,iacr@,a©e witfe. eonetn* 
tfations up to 0#0005i3 M« 
fh& foKsatios Qf ,app®a-i' to toe l,itt,X'e affeefe^d 
'bf 1:11# eoastiitrafclona af tfc® phospimt-®® -salts in the 
©xperlments.#. 
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fli© |>E values of ths dlstillatts ^imw ® gratlt^al, 
increase wltii ineJP6aB©fi pliosphate conctstftttloc®. fheg© 
mlues are apprcmlmateli' tlit same tor botti, fc'Iie ammonium 
and sodium pliGsptiat®s.» 
Calolm iulfate ftppeas?® t© oatise & slight increase 
la the of aloofeol sdsured,as is slio«n hj Ri® 5, 
flgiis>e S, and. Itm B, 5. A ooaeeaferatioa. of 
0#00001 M# glws th© b#st results» 
flii aeldt aM ©st®r.© ©liow a iliglat iaef«as® with. 
caleitis atilfate np t-o a ©onotntffatloa sf 0#00i M« while 
th® aaoimt of eonstant tlie 
entire range of salt -esneeBtrafclon© tas©f!* Tli® .pi values 
of tlie distillates allow a g^'SfMal i?©€u6tloii up to a 
conetntpfttioa of 0#G001 i# 
Magn©ai-«Bi salfafee tliowi a jiia3cl.!atia ji&M m well as a 
M-gbei? pr-'^-^efeion of saids mtA eoterg at a eoaoentratloa 
of 0#0-001 . ss is Bhom.. hj Sun 6, Pigii?e s and Rim 
Figtip© 8» khme. tiii® eonetntratioa there la a graciial 
daerease in tti® eoRstitti®iits wMoh mme itttwtaed, 
Inofe&.s^cl oo»0#»fci*atlofi of p©taiaiia,m ear^oaate tap to 
0»0001 Ki* allows an lacresss in aleoliol pro<2iicM m well as 
in tlie aciomt of aeids, #sters,aii<i aldeliydts foraiM# Rrni 7, 
Figure 7 shows tttat th© ©|>tltattia eonesntratioii. of tMa salfc 
amy aot liava been reaehsd# 0oiitrapy to «xp®§tati©ns tb© 
SM 
pll values of th© distillates Bl ' j . i t l j  dmr-mB@ with 
iKci'sased eoiieeiitpatlons of tii.e salt* 
flj® cllstillfttes 0how a gradual deei'^aas© la amoiante of 
.aleohol, aclcis# and «©t0Fa with InopemM GmQ&ntmtionB of 
G&lelxm earboaate frcaa 0*001 1# to 0*3 M» Rvm 3.0, Pigure 10, 
elwvB 0»1 Slid OtS M# eoaeftiitratioBS of this mlt greatly 
3?©&ie@ tlie ftsomit of^ aldehydes f ora#d# ^ dtepeas-© In 
ald©b.jdes • appear® to to® the revers# of th$ action of th& 
siAlfitts wliieh mrmBt termsnt@.tlm at ffi® aldtiiyS# stag©# 
As can. b® &%m froa ittm 11, Tigma 11.^, -fclie action of 
aiaiROiirlwa bifluorid© on the prodmets B&mirQd is eonsiderably 
different tlma ttet shown bf any of tim otlmt salts 
Increasiag eonceufcrafeioai of this esit up to 0»01 ¥•* eaiasef 
a gi'adual rMxaeticja In ths maoxmt of acids, and ©stei's, l5nt 
litfcla ©frect is siioita oa tlit jiaM of alcoliol,: fli# 
Qi-iantlty of aMeliyass fopmed shot® a gffi'-nal irioreas« with aii 
ineraas© la tti® salt &mA a laefe&ee at O'tOOl • salt 
coiieentfatiori# flile shews -a resiilt eor^awlia-t slailar to tli® 
sulfites mid m&j b® dm to a poiBOBlns aetlon oa tb® 
reducing ©nzysies of tiie yeast# 
At low e one® nt rati on© ®allcjllc aoM lia® little ©ffect 
upon tlae pr^cxluets of f©rsentatlo-ia mmptisig, Um aldeli^nfles 
wlileli fhow a QT&diml inci»0aee with increasing coasantration® 
of tlie aalt u.p to O^tOOl M* TMfc3 eiiows an ©ff#et upon tli® 
2m 
red-aciBg enzyms present witli a. ir'-irtlal sto'AKJ. of tiie 
f^rsjeafcatioa at the aldeliyde From l!im 12, Figure IS, 
it can 13-Q Bern, fclmt tli© a. lOimts of acids and esters cli'op 
sliayply betimen tSi© 0«000-5 and 0«001 M« concentrations* 
Conce-atratloM up to- 0,001 1, of arstiioiis aeid lm¥® 
little QfXect upon tli© ppodnQtB seotii?e<a fjpcsia tb© fercaentation. 
of til® gs'a.isi raaslias* As •eaii be seen fi»om Htm IS, Figure IB, 
m geaerial poiicmitig oi' all tlis j@mst and mzjrtrlo fimctlone 
takefs pl&m ths 0«00l and 0#005 ll... 
V i ©Qn.oeatfa'fcioiis aboT# tkis are lised, thej- e#em to- hMV% 
no tiirlimr mctlori* The ©•st®i» forTiiafelon was ®or© affected 
bj th® lo¥7ei» edaeestrations tMn sif of tlie other prodxicts 
det'effalned* 
ln,a?Hig the pi»«pax'tttioii of the msriea carid the yeast. 
Gh&rge, prec&utione tmro 1 t , to pmmtit th© eontaraliiatioa 
by forolffi yeasts and bftctofis# f'tm products seeured in 
tlie distillates ©aa'be eonsldepefi aa bting- pt'odme4i4 tsj tlie 
ctilture y#CA®t diii'lng It®, action upon tli® grsln aia^iies# 
fto.0 pH w&lm of a Btiittbep af fllstill«t«s is slmmi in 
•rablo Xf# From this it can. ise seen tli&t tlsare Is no felatlon 
hetmen tfc© aeotmt of aciias ot eater® la ttie dletJllate and 
its pi! iro,ltt©» fills shows there Is O'th.ei'' constituent 
WMgI-i controls the pli, probably the fusel oil wliieli teiKls to 
mt a® a totifftr# 
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Proni the prelialiiarj work don^ and Urn data reported, 
tiiQ following 0oneluJ3ions caa b@ ciraifn as tO' fche evaluation 
•of gx»alns and thM ©ffeots of oartain e'nemioal coapouiKls 
'upon tlie fei'sientfttiioii of gpalii jriaslies aad tlm pi'odis.ets wMoli 
are present In tlae distillatts tliat are secured lij distilling 
fcti# ftr,rneBt®4 mmfiBSi, 
It Ttm 0iiecdc-al mmalj&is does not sufficient: iafowaatlca:) 
for tlm cof.ipltt® e¥aluatioa or fiwi graisii# It laust b® 
s'applofiienfcsd hf bscteriologieal and fe:i»im®ntiitloii aiialjseia 
for a vBl-iie to b# placail iipoa its adaptability to tii© 
fermenting iiiduetrias« 
S, I'M gra.ias io not eoatalo tim nmrnsuTj inerganl© 
compouMs in tli® Gm^met pi'oportiosia os* aofflfelimtiona to 
give good fermentat'icmg*-
fl» -addltlan of giaall amounts of th© slneral salts 
noproally fonnA in ll»«stoae mtmB is beaefl'Clal to fclie 
femsiitatloti of grain 
4» fli€ addition of pliosphaties inef#asei the total ftmen-
tstlon as wfll as fciie seeondarj' pyodmtt, selds aM ®st«ps.« 
Eine<© tl'i# gi'ains eorsfcaln •eonsldei'ftbla pho«p}mt-«0, this 
shows t!mt part of th® plaospiiates Im tlm grains sir© present 
in forms not jpeadily •at-lllzable hj th® jeast anci its 
5* f!!© addition of calsirta sulfate in coneIons 
'Hp t© OtOOOl M» caasss a deereas# ixi the pS valu© of tlw 
distlll&te seoiared witliout BMfcQrialif «XJ. <, (6 '4/ t i'l6 
laroducts !od» 
§# A eoBceritrstion of O.OOOl M# imgnefiitiia gttlf'at® 
appeajps to be t'a© opti»iia for best yesialts ia fmmmitlng 
graia aiaa cs» 
7* eo3ric«ntl?afel0iis of potiassiiiBj oarbonat® mp to OfOOOl M» 
are bsoeficial to Dotii la th« imiotiiit of 
alcohol and pre^mcts wli'eli ai»® 
St Oaloim •earfeomite ia conseatratioaa gi>dator tlma 
0,1 M.» oauses a isas'lad fsdtietion. In tti« amcmnt of aMeb^des 
fo.rraed, ili|^ a-oneerArmtlori® of ealoliis earfeoaate also 
reduee tim total mloohol pfodaetlon but only to a sllgiit 
e^.terit» 
9«- I'lie mdditim. of asiaoniuas bifliiopi'dt la aofloentr-aijlons. 
great#!* tfmn 0#001 M* ca-uses a decided iaareas# in thm 
amount of aldelifdes in the final dlgtillate s®erti»ed#. Ti» 
eonoenti'ation. of aeaioiiiWBi tjifluorldo used does not mater-ially 
effect tho moimt of alcohol ps'odtxoed, fharefore, tli© 
increase i.n aMetydos 1® not clue to a retardation of tiie 
#iizy;Tlc a©tlo-» of 
100 Saliejlic acid in eoacentratlona of 0#0005 to 0#001 M# 
249 
ii d©trlm0nfcal to ftraeatatlon of grain sa®hes as 
It oaTiS®s ail inere&st %m. fch« aaotmt ©f sMtlifdas wifelioiit 
iimt0i»lall3r luepeaging tii« yleM of al©©!iol# 
!!• kTBmiom aelt in grtat^r felmn 0»000}. M# 
mpl&lj polioat tti« fmst md i»©dtae«f tli# mzjm fmaetlons# 
lg«. F©3Pa«atatloa# wliieii glir« aiitlJlatte Mgb in 
aldthfdts $.m not n@Q«ss&rily infaetet with wild jmtit 
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1914, 
67 • Bol.-orny, 
Jlie forr«t|oa ©f protetn from different eourcee of 
cai?t)Oii* i;-aac!i. mad. ''odisohr# 63?781-2* 1916- Oflglaal 
not a©©n.» Absfcracttd in G*A« ili281Si, 1917# 
68# Bokomf, T* 
Aufsucht von 'mi'o "oel Lttftia-fefltt witar ilnweiMiiiiig iron 
Farastoff a Is li-(M«lle mx& won 
C-C^iielleii Buekcrasoit-ilatlQasiiuotitat# Bioc!i®Bi» 
8S«133, 1917. 
69«, Uokorny# l!» 
The mti'ltloiial plifsiolopf of aleobol and acid® 
In fiastr atio otlaor widely dist-i-lDated 1917# 
!-:• siigaw* Ohein. lo# 90t555» Originul i,ot seen.* 
AlJEtracfeea. In IS s 358# 191&* 
liokoruy, '!'• 
Engjsio power of yeag-t# .^llgem). Bran* llopfen Zeit, 
58ilODS-4# 1918, Orii^iinal not s@ea# Hbstraeted la 
C»A* 1Sj268S» 1919., 
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9Xf eeriio¥oficnr..e, i.ll&i aisd Henri, ¥• 
Action des rsyoa,® iilfcra violets suf le® miepo^..r, anisaes 
ot siir difi'eVeiites eellcs# Bfcud® mlcrochiaique# 
{.'o'. -enrU 150j7rj?-.S?., 1909. 
9S» Oiiao cir.^ j . G» 
Tim reproduction of j@aa-t iii, ooppep .fei'faeriting 
weBBBlB, inst» 1SjS'3»54# 1909« • 
95# CLar^-anflarJaE, lT.o« sxtd; 1 jistjunr^lkof/a, Jl,Y, 
"'•.Infliisa Yon .'..ftlzeri «.uf djo 'Prit-'cler "^9.1 alas©, 
v. .'docliera,. I:. 2gg 1072*83, 1950* ' 
©4» CliTisa; nc , t» an.fl Pituof/e!;^ f* 
'^le " 15kSFeji<itm,s d©s Laktofof':iolr unci Po?B:.alliif! in cler 
OrQiinerei# zZ Spil»itTisliid 32i£S-»e# 1908# 
95 • Cl'irzaszcBj f* 
Siri Ve-rglticbsetud'm.", liber die in das? 
,iremierel» r* Splrlturd.nd sesSlT)^# 190C» 
S6# CliTE&szc"^ f* aarl Joscr-t, ; • 
Uber 'iio Vorsehiolmni; © Jnr.el-'es' amyloljtiseller 
Krfirte der i/AlsaiiylaE© und derss fsrhaltoK tjelin 
Attftjowahren in ^^genw.nrt i/or-sciilfdenQr BO'X ojitlon# 
dioober, 80? 211-80. 1917* 
9?* Clirsaszies, 1'*, Klo*.2nlelc:l, and f'-ucbcKio'lski, .J» 
C'i-ie-.iical coirpv-jsitlon rin-J taste properties of splrltfj 
fro'.ft a;^s»iciilt'ural dtni; * llortne * ''rce-.yrl • Z'lft , 
13.tS&7-^68t 1929<, "^rl^^;'nal not seen# Abstracted 
In 0#A# f*3j5269* 19£9# 
98# Ciirsassois, f« and ''Jorsotn-^isk, -!• 
'•/if.'oet of (ilf't311.1%; ru'wratnatt amd other J'actors 
jr tiie quality sT sp'r-b, -^rjioayal• .J'i**'"* 14t415-S9j 
437-43* '19-30# Ori.'^innl not s®®n# .-beXruotod in 
C»A* 1531» 
99# U'^irsaascK, f« tirrl Kasflclcij. J» j;.nflu®iiO0 of protsin eoiituiit QII the araoimt of 
a-';^ylas0 In barley and "oarltj "alt;. BriEjmolOijIn 4: 
79-87» ISST# not sean. illaotractfld la 
C.A* 31:5^607• 1037-
100# Glinrclij, Margaret B» 




Dm <i#r laft imd cli# llireF 
3®stcindt©ll© b#! -d^BJ X,-ttftt«fSiociitm* 
r,, &esi 154-€g# a930« • ' 
log, aia-Hi:, 
3?ii® r&t« of forKSition and tne yiol'."' of fsnst la 
wortt J* Chea, 26i42-.00» 1927* 
103# Clai'k, I, A. 
fh® o f  e ep t s i n  eb mn i ca l B  on  t h & i* a tQ  
©f re product Ion of jeasfc la wort,. J, fliys-t Ches# 
£8 tea-51,. 1924. 
104•' Clai?lc, B» li., Fo'wlep, L0 mid -.laok# P« L# 
Actlwtlon of awylaae# Tpiine# Roj# Ba©# Oan# III* 
C5) r£Si90-lOS« 19S1, 
lOS# Colin# iit aa<3. QiantUn, A* ' ' 
The inM.Mtai-'j aotion of certaiis prodticto on fcfo® 
©nfsymio hjdTolyBis of Bueros©* Chlm, -ihyru 26s 
S46-55» 19S1# original not Mmm* Abstracted in 
C#il. 261 ISO? • 1932. 
106f GollUg ]-• 
Tlw l&we of fjujar InversiDJi# Ef."®ct of feh® 
. coBCfntmfeion of tlie Chlmi® and Industrie 
,';r>©0lal ie# 796»Bm 1951* Ori,i;lnal nst Bmti4 
I'lhetimetM in CJt4* £5i 4432, liySl* 
107* Collier, H» S, and uBtemjB, ""u 
Action of jpadiatloii on Australian J# 
Bxptl. Biol. !v'0d» Scl. 9t3S-112* 1932* urii^inal 
not Ab«traot#fi is C#A# 2712164* 1933# 
108» 0oiV5st©iii* "••» and Mdeokl, 
Obtalniri;^ 2l;fcti:'ol -'y f©r leiit-ati^a* Bey# S2Bii58§*8» 
191S. . origin®! not ®#«# in 0»I.» l4i 
S8» imo» 
109« Crooke, A.# 
Phoepljatee &nd ftntlon» Aiiet'.-'allaii Sbet , 
Ixiist, J. and Proo. 2|£7-.30» 1935* •Vrlgiiml x ot 
Mhstmetrnd in C«/t» S-^tSlOS* 19SS# 
110 f. Crowthor, B, 1» 
lot® osi pho®pko2»lc acid eoat^nt of biai'lej grai.n# 
Inrt. .;t»e*lns» 56t34t»Sl. ieSO» ' 
262 
111# 0i»iiesa, Wt ¥* 
fli» ©il'eoH of •talfux'owB aoM m 
orgaiaisiss* J# lad# &!{;• ISIX.* 
112U C-Jraess, W« ¥.# •'•Icfi'rt, it, and. Iris-# J# tt# 
/i'.''ect c-l Iiy 'jo^ev-ion coiiceiittatioii on tli® 
t ox icx t j  01  Bmex' t i l  pre. erwfclvee Ig laieroo-rganiciBia-# 
.V X ; J vl IT C I SI t? J 
iQ&ot rer;.?Oiitatlori« /. coiu'il„.!o?ati on oi' i'>Q 
trutlx ct tlie ;.r'nat*f.;ci'i.ulK r.^ulo, ."lln* v 
IS'SO, oi'i^inal not saoii* < bi,. Lr.'icfced 
In u f Luj280$« XSv'l# 
114» 'Im i-'asl, ito.aie.lo and. De i-'as:.^ 'd@uo$ 
.Action of ultra vloiot ra. 5 on tlio alookolle 
r^inaontatloa of ividia i'l.;.; srraat#. Ami# cliin:. a.milieata 
131G* O^I.j'lnal not smm* Abstracted 
in C*A« lls§8S, 1917» 
3.15# D© -'azl, KIO::IQ1O aafl J3o rasi^ Heiao# 
ilctlon of ulfci?a Tloltit rujT. uaon alcoholle 
fernsesitation of t:,e ..-ast oi' .'jdla fig# eliiwu 
applicata 8i93» IGlo* not seoii* 
Alastractod in G».A» ll:6d4, 1.JX7# 
116» D« i'aal, SosiolQ and D® Pazi, 
/.ctisTii of uitem ¥lolet • r&yX. oii filcoiiollc fer 10rotation 
and 013 vB&c"-, coh.t. waz* uUii.# .lii.cl# 
44U'-50* Oi*i.-111.0.1 iiQt nemit AbctractM is 19il470 
1925 » 
117« I)© Tasl, :©no. 
•:':iQ .'ilcoli'jllc f ©pr,on bitti'x: -if' jliieoce solutioafi. 
0::;;)aL04l tc tue actl-jii or ui:;rr<. .ft-ttl.# 
CiCORcU idnc©'I o;S44, 1027# not Sieen# • 
, l)ftracted in e»A.« 21s 2046lyC7* 
llo'# 0.! •? # 
iilcoholf.c reri.'ieRtafcion of g.lucose soltiilor.s 
• / d t i j  wGie i*  exposed  t o  t i i e  m d l & t l ons  0 : .  b .  n MVcu r j  
VRpuf' lur.p» ttccad. Llnoei# 16) bi ;.01-»5« 
X ot sB&im ,abstracted in 0».A» :.;2,, 
1L27» 
118# i:>e aslji R@eig» 
Aefclon. or ultra Yiolet r-ays on tho fgos:'miaatlon of 
bailey In .'itt:., accad» Lincci.(6| 11j10'2^-.4 
1"j30» seori, Abctracted In C#.4.# 2Sf 
3121, l'..'3l. 
iSi 
liQ# 15# Bttse, 
AM&h&tie fmfmntMtim si with 
. i n  c  mw c?e  rw l  twaa i i f e i e i i #  
IfitfitntPis' i&lfsl^es#" §illli«»i« SS&I# b0% 
la c**, tftil&Ji# ltSi:« 
ISI0  m  C* fRe  pS .  f s l ' f i#  €6f  ^ i »§%t  
mismp femsmnt&ttme Q&r:d» "MsSB&^BuO* l4?3Cf# 
m'tgSn&l s#% «t#s« Al3Sfcrii#%«t in C*A» eStS7i» 
lit# Iieltfi4eifft|i J* Kitp^ "i't 
auf <ii« Sittl®#l,14ilf©it miS. fcwfesat® 
ti- K# gpiyitmiint S6s III®?. 
iEg» mlBmOff  i# t« suil S«tlr3,e#s-«<5|, M*' »« 
AeMm -of  m i t i f l  m4  ©ft^l m BolimM hbcI 
tSnm mxfmBt  i#  m  im%p 
5,1|S!,«i# •of) fetifi eytoiflGiKW of rieiiste feed©# 
•»#©« ©felis* liisl# VH 19®» 
not g©tis« la C«#,» SOt€®-68* l9Sg# 
aE4» lasfifi, ©• 
fiole iif ftsiisflit »tS<! iti fsrsi^fifcatlsa,, Sfill# 
t.#eocs# ©Ms# fiticr« lili'lSi. 
1PSS« 
1 i!* 'mpi&mmg ff» 
'r M"t# ,»* < j j  ' • [€  i '  - rer.?ci»'* .• tc 
' \i' r,^ :• • f»' ir'rr'f'" 2* Spit'ltlM-lnG •••S8| 
mmt 
lis# bmplmmm*0 
Eifil=/;«is a»a iJetf io-bfsm#®©!? la fiei p:?: nrQ% 
• J .• *•' itii n,- m;* tarn* 
im* Plttiffielt* (iymmmM if* 2,* g»»» ex,p%i# sea, <lSi 
WIQmmi# S.SSi# yrlgtfMal Bolj ««»# fe^tfe«etecl In 
C#A« ItSi.,. 
I,gO» ?Jol3fi» •©» «rsi Hlfeb«rd.|, .ft# •?* 
isut;t''3.«Rfc lof» &i i4«atf ufaJi 'feht isfi aeta.fmtJoii ©f 
pSAlIt #, 3i6l. Cl3«fs. ¥S|iOS^M* lesft 
ISSI# «• ' ., 
tteet"' -ftes- elkaht'lisofeej] c=&,rt3*:.>:: in 
HB« ist Kellisrsftisiisf!.» pliyelol# wliHia* fcis 
&S-108« 1»IS, 
M4 
130i Dox, . 
and iator'oo3'''.;an!sia^'. Iowa Fta'.e 
"oil# lo-'TO -'ca:-, ;'ol# 245539-43. lull* 
151:* BrabaXe, i!% and Seott,. JJ-t a« 
On b'lie tfftct of acids, alkal'nsa and neutral 
r-alt:.: on tli® fertierr'-Ptlvo activlt:y aM on, tli® 
rate of BtnltiBlleation oi" yoast cells• Bioolimn# 
J, 2:359-49• 190'/. 
llP6S*3l» 
Vhex- cl'.e «i©i' ee . amr® auf rtauag 
imd ;Hmris» 11 • Bloeher.i# /:.« lj£s501-.7» lv;S7* 
3.33». Ducliace^'j, P* 
ElnKftflcrjii^ veyseMedeBer JisfclGoptica auf dl« 
d0s tiefe prseEsaftss* Bioeheia* 2« 181 
211-27# 1909, 
13i» IMiean, W» 
Saline ffeatn:eot of Lrewiisj litnor# J. last# 
Brewing. 181549-60* 1311» 
135. 'c^, }i, 
epaeritatloa witlirAit or with onlj a s^aall 
qmiitifey of 'smlt^ and tho fea.i? of sulfurie aoid* 
Bi'©nRe-|'®,l-5iait. 4614-* 1989.« Oglgiiml not seen* 
/•..b^traet^fd in 0'*4, e4t25#l. . ifso* 
1S6« l.e-'rlmrcS, I:. 
dlastatlschofi fitlfrlceabbau, 
SpmtusJiici 48; 24t-60. 19£5» 
157« Iffrant, J* 
/lutioi'i do la lovur® de biortj r>?r l«s aoldeg aaides# 
Co: i-enxi, 146: 77©-S0, 1903. 
158., Ejrfpoiit, J. , • 
L'accjtiiiistatloii de la lemre is bier® a I'ar'senic. 
C0;4it» I'filicl# B0&» blol# S3'l SOS-?# 1920* 
IS©*, Iff rant, 
Acquired tolerance of becr jeast for arEer;ic| 
:.cchBxxlB'ii of aoqtilred tolermice of r,:ic.roor _«m* o 
i'or tc-;:;"c subst;aric«8» i;^miion see# belf^e, bioi 1j1 
i)9«lQl, Orit^lMil not serntim Atoeteactftd la C#A« 15 s 
5299t 19S1, 
140» llirllcfc., B'» and Picttclrlrraka, ' P» 
Coriversiori of at.iiner into alcohol ' J f  ye&Bt  and  mold  
i-.6r# 4S:lODC'"ir • 1912,. Ori.-lael not sem* 
.,t>;;tract©d in C,A# 7s498. 191S, 
nm 
Ml. vi-'ch, 
uondltl m& of Sofmtlm of ol oil'* i.lo3» Scl, 
?i;:eCS-lC. 1914 
M2, . Icii, r* 
v'.0 / n'^ at': ai oC smeln.-.c ac:>.d In aloo':';olfe 
I'cv ..Oii r,t!oi» « vs-f, . ici;or1.r,d» Gi^j646-72# 1915# 
Jp'j'Hal aot nmn* khutrmo-ted In C'«A» 5 s 2169, • 1908» 
14S, Elion, B# 
Kolc -jf phos-'horonn 1:: tha lifo of yeap.t 'aiid in 
ale0l40l1c fer. sjitfitJ or-# 'rLosis prtsente'es a'la j;ac;;l'f;^ Ose so?ejiC0.'-' do X' •miv&rs.iit^ As Pari®., 
1027-. 15? pp» Oriijlaal aot seen, Abstpfteted in 
0,i, £2J1174. 1C2-S. 
144# j.llr-odt, ti» 
lllfcro.^ec eontaat of {'oeet) '.:iolft.ss«s and Tield of 
yeas ' t . »  i j r sKr^e j co ' j - I - ' . t i t , #  r l  J . a l  
not seen# Abt'tractecl in 0«.4» 14j794. I.'t0» 
145 • lairncit, G-, 
t uri8i'pliosn'''.'rv'; ©j? as yeaat ntitrlreeiit# liramei*©!-
S&S&1539# 191£'» Original not; §mn% .HbetractQd 
la G,lu 14rr;'4* li)20* 
M6» e» A# 
The I'oie of iron and. c.pnfT In tiie grcwth rM 
% c tril3ollB» of 5-easl., , « CImm* tOf 111-32# 
1S31#. 
147# BteslanJerj, F* 
%:e inr3.\mncfi of tii© eoiitainlag uxmimw on 
dlaptiitlo f0rr.;er;tatlo,n» 2;# Infi* Kollolci 2« 
S03-10# 1908# Oflginal not seen# Abstraeted iis, 
C#A» Sk-A # 190v^ • 
146» '"Rf 1' 1ar, .F# 
a"o2' >a t!i« brewsry. 2« Chmut Ind* liollstd Si 
£S*50-#. 190S.# OrJj.lnp-l mt sten# iibstractad In 
C kA * 4 I -ki'SB f liJ 10 • 
149• lse|jaii-\cr-, P* 
X tins til o1'!« sSuerniig voc ••'aiseh© w*d Wtlrse?. 
'r.ci-:ecir# Brart# 46| 15'?«»u» 19g9» 
150# t'AtJ-ji's H* V* Ohlseii., , 
IGDCI- DEN . - i K l m s  -"c .peratm' aaf di$ ftlrlcuiag 
der 1 iv-j»«t|-atoB©, BlocI-0'». 371 S13-S0. 1911« 
m$ 
151 *• IhJcr^ H# ami l?:uirc;or^, 
Fn'€f dfts Vcr! i tO'K'f; i;! titid an Prot'oplasma 
rcarideiidr Letmieimj'.Ho» pliysiol, Cfesa, 
85-3.0C. I91t^ 
15£» • 
u1jci* d'f '•!i-ipasnA34^_^ '-ofi ">rooi's«ilsfii#n uskI Gift©. 
Ll'yC 0''» ^ # GO I /-D-*"' 1» 
153# .ii'.Jop. ir«. and Johanscorj, I}» 
'j'iio I'oaetiofi plmiser of alcoiiollc fersentatio®* 
Arkiv .rCemlj .'.'Inci'al teol* re-^>r 1913* 
orli:'i-al no'fe ij0«p. Abctraeted la C#A» fiSSll,. 1913* 
154# Siller, il, t?. and Sahlen, 
il'ifi aotl¥atloJ3 of reast. Ce2»iia£;splij0iol.« 3; 
££.:«.T>4# 193.3# CriglTf.a »ofc seent ^bstraoted to 
C.A, 7s 5986, 191S. 
X&S. Siilor, ¥. miC Isaldln, 
tfuer d1© alkoholi rclie r^-'ruag bti TOrsokie^enea 
' ' oM'fiKtfat.i r-neru S. nhjalQl# CJIiem* 100j6fJ-?S.# 
1/17. 
ISSf luler, II# and Lowenbam I# 
UntersiidittB^;-;©!! Ifeer die cb^'rlf. ctie K-usar-pienrstzimg 
Vin--' .--Idur.. ;jer KriS-'.-Ae» X .• t)h:|'slol* Uho.-:, 071 
27D-0U. Kae.. 
157. -Bx^er, v, a»d Ttiolln, f# 
111)0^ die PliosphafewiMcanc; di@ alicolioliscli© GSfung 
l5®i vGim^hiMmen C(]*^Kom9iitT&.timm* 2» pliysiol, 
Cbsai. 97 J £69-79. 191G* 
1I5S# lular, I.- v# mkI Iieliifcze, S# 
dS© Holle der .liosphatt h%% <l@r alkoholisefctn 
rfilrunc* 2.» p-lsfsiol# Ch©'-t 1024 2§2*61# 1918# 
1S9-*' Itiler, ii# V. and isuler, 13. 
Poisoning of enzymes in tlio living e«ll# 
Fermerifeforsohmg ls465L J# vhe--. Sec. 112|' I $12* 
1917# Original not 0®«i# Abstraottd la 0»A* lis 1436. 
1917. 
160* .Buloi', H»v# and ilelntz®, 
toet' -Si« pH»iLV«,pfl,Q<illcMcelt dep sSrimg elner O'fetrtief© # 
I'i# phfaiei. 108 J 165*06 # 1918. 
B$7 
161# lulorj, F. v., Smnhergp 0* ana iieints©, S# 
i'uantitati*?© ©rtitnatioiio of the ©nsj-nic acti"^itf 
of liviBi:. CS3.1C# I# ©Btforschunr 
1918• Original a©t seeiu AbatFaetei in. C#!, 151 
288S* 
16 isiiXel'', H» V* 
Activation oi living; yeast bf jmat extract and 
hj salts of orgaii.lc acl'fs lit 2« teolitt:#B3.ol# 7i 
155»64# lil9» Os»J<;lnal not se®a# Ibstr-aeted ia 
0.A* i4sS604» lyeb, 
lS3ii J li » Mnd 3XiX|i S» 
^"ber All® ¥«i'stli»in#ig €«!» •Iatala.S0wii''lcu»g 5.n 
Heressllen# 2» phjsiol* Chtm* 105s 83-114» 1919# 
164# Kulor, H, and iJafoerg, F» 
Til© s@tt®itl¥aa«as of l?,viiig yeast to byflrogtn-lon 
and'lijArcxyl-jon eoBO0rit.i?atlon# i-# 'Jlol, S9i349«6.4» 
1919• Orts.lttRl sot s«ea# slbstractoc! In C»A» 13 s 
S691, 1919» 
165« Bialer# IU¥# and i-'loroll, I# 
Behatrloy of s«*reral d'yasfcaffs to-wmx'd the : or- r t  e@ll» 
Arklv* Keml, iii6.ral» nod# 7.^ Io» IS, 1»27, 1919# 
Orf^lnal not seenm Ahctraat&d la CuA* 14j>''i-9# 1920# 
166 • 4-al ^ , E# ¥# mi'U Wflverg, 0» 
eli©!n,icsl stvdl&st \riclv« Xeisi, Mlrior-ol# 
O'0ol. 7? lO'f H» 1919# Orl^;inal not s««a*-
A-ostraettd 111 C,A» 14s 1126» 19?.0» 
167 • Eiilcr, Fu¥. mid S« 
•olosftay-mig iion Z« pliyslol*. Gliera* 1291 195-204, 
i'^^:3. 
168# iljr^ and /» 
ornsatatlon wita partially poiao»t<i jeasfc* 
^•'arsrioritforaeljsin^. 3sfi.32-9# W'M^ Orlgliml not ssoir# 
iibsfcracted :1a C*4# l;jiCS08* 1925# 
169# H#f*,aiid lllssoii, R» 
0l3'«? GalaictosQvergarmig (l'ai?Oii Hafs iia©li './orlia!3£u,.;l iiig 
rait dleseii 5Stj,ok®rn.rt. 13..» 7,, pl)gr«lol« -Cham, 152siJ40«»53» 
19.26, 
l ^ O #  ' - u l i i .  7 .  n - i d  l l 3 s o n ,  l i «  
i'"ioc'SXo aotlva ,os»9 for ons^io d0o<»aposl tioa of 
sucar. Ar'xivm •\0ulp Mineral# Seol* lOB-Ho. 14sl-»3» 
lu26* CTtjiaal .'lot' soon, Atosti'ttcted ill O.A. e5j5430# 
1931. 
268 
171# I'.dlQff H. V* arid WllssoHj, ?:• ?md Aiihagen, F» 
IHser die fimlctlMi i:a(^,neft:u:u- boln exi-y.tatU-chen 
Kohlonbydratablmi. -plrfsiol* Clioa# 20u:l-r6. 1931# 
172» ii» ¥* and .'.ijrbaolf, s\» 
Oo-T.ytaas© X¥III» pliysiol# Glieis# 19S|S19-S5.» 1931« 
1?3# .'i'liler, \« v« mi i-'hlllpsoHj, T» 
kuS ,\Gn telB del* A'kt'vati-^ren (SU 'Z., olijelolfr Ciiea* 
1$5j81«100# 19?1. 
174m F«5l.:ce, i iBtBV 'Mary, 
rtiidy of th® acti*„.r! or sm''face».i.oti¥e siibstaaces* 
h'mi&Bl i'iull. 5s98-3.00# 19S5# Orlgiiiml aot fl®©n» 
.Ibstractsd in C»A. £'7j372B* 1*J53» 
17S« i crnfoaeh, and Bchoen, 
I'iie i*oie of acetaldeh'yde In aleo'holic f#?:joiil-ation# 
Bull# li)et» Fastenr lS{3a5-»406» 1920# not 
s««n« Atosti*aet®cl In C3,#A* ISiSSSS# l&21i 
1760 Porubacli^ &* and Mlcolan, ll« 
of nitrate® &zi yeast# l.an» 'brass, dtst* 
g2j505| 521» 1924* Original not nem* itost-raeted in 
C#A. 18IS44'?. 1924, 
IW# Ptiier, anci fam©r|, P» *• 
4ctloii of ultra vl-. let raya ::n fclje u-iceliaroiajcetes. 
Jt inci* Sa{> Chte* 13s£65*0G» 1S21# 
178, Feiiersteln, fi# 
¥epi?i;ch0 l^ber Jlitifluss iron Stiire «uf laflalertt 
Bi?au«i*eih®fe i« Mborafcciriuia -mS. ia der fr&xim* 
Itofihseiu?* .SraM# g8sl6<ji-8* ' 19.20,# 
179*. Fers, M* 
I'lie antiseptic po^'er of hops. Byll. 1 assocs* ©levQt 
Inst, super fer Auiilat loKt;' Qandt 8si405fl0j 4£9-»34f 
1928» .rJ^'lnal uot ea®iii- Alistraotsd in , 2SilgGl?» 
192^» • ' 
180i FioIces', y., emd i:zmB, S« 
Him FeiTi'.entatiori* Babt» Para^iteak#, II« ilbt* 
t CslCO-Cll# 1$/S0, onJ-'iial not Abst^aoisd 
ill C,At 2511945• I'JSl. • 
181. FSnk, ,h^ 
;^eiLi»a2e tixr M^tlifloriblasi/arlsun^j cler lior®iellen mid 
Stud!en aber di© Peruoablll tat der 'liefe zellrnesibran* 
-• ph^giol* CiiSBi* liT>d:i.-.-40, ISM* 
269 
182* Pinlc, lu end Ii» 
i3o-"i.rojG snr %6thylonbl.niifl.Flm,ng A&T HefegelJen und 
ftuciler libei' die '^©r.i'oau! litit 4sr liefesellri.e:,;bmn» 
2;.# phjslol* v3i6i:i, Slt-od.S. 1935* 
185* Pofcli, 0-» ' 
etarke ^ dor * wcnen 
der Sauit mig. S» ayli*ItusiM 44s 104-0. 
134* F?*™ L, . viKi 1 oxoii, ii» 
"i wct ?i' nrotolvjfi on jQB.st f©rRiantation. 
.1% •nii'I+;lun .?j6r5-3e, 1354» 
•# 186• S.» mu.. A# 
^Z ' t n  ,  I r 'O ,  ' IXI*  ube r  ^ r  , f ;be j c ' ' I oun .  Ki© 
a-is Fflyamen mxd Xi'ji' J>j von 
Jhol',;; vaid *. .lnoKtliylalkoliola«f "'Srung, Blo«li©t;u 
. lfG:H27-ir64* 1021. 
106# iXT' .iicn, Fu 
V o r  -"...lor. and f©r-je/.-*;.aMon of x aeid hf  j eas t t  
Lil.c..* '/'elt# 35:1C97* IC'll#. Original not seen, 
Abstraoted by C#A» Ctl017t IsllS. 
187» I-ronndli eh, 1* 
Tlio I'r'.portano# of' colloid shemlstfy to the fo-rriientation 
ir;du,'-fcry# S'l, anrjew* 3S?517-9)i- 192?# Orlglaal 
not seen. A'bstr-iciecl In C»IU 17sl70t It-' i. 
18S»'• U» If« 
fc;^f;r and dovelop'-^v.t of th-o raodorn- yeast industry# 
Li4. O:;orat 22:1154-62, 1930, 
189# Prlerl mmi, S# « • 
• .rx iltmfclw Dntersuchmig iltter Aoet-tsslgsaureumaatae®' 
dure Blodliesu Z# £44f§7-6S. 193S# 
ItfOf i''ul £•• X# 
aeelliaatlastlon of :f®ast to a.«Bonlum flmrido 
and  i t f  . f fwrs loa  in  'Wor t ,  J#  ? fe j s«  ChMm.% 25 t  
455-7'2, 1921.» 
191. IN"! -T, S. 
'J.Vie offset of alGoliol on t e toxloity of plierxol 
bo-mrds yeast# J# Pfeys# ••'He25tl0*18t 1921« 
1921 Ful'.'sr, £* I@li3o-i, V.V,, <ti ' hepwc .•''l, 
-'.atriti oasl require. Ci'-i,:. -jI' >. 1" o • . le of 
?ita'r,tn@s In, tlie .5*ov.fcli o,f yeast, J, km, Ghmn, 
Soo» 43J1SS-91, 13C1, 
BIO 
3.93» Piilmtr, I# I» and H«lson ¥, S» 
Sfctidles on yeast ¥# Is bios a single aubetanc#? 
Proo,. Iowa Ac®d» Sei* g9fS71# 1922* 
194 • Fulraer, 1» I» 
.lltlil^aisioii of atiaosp'Mrie nitrogen "bj 
Saoetarotayees c©p®iriela©» Soitoo® i7j64S*6» li25» 
19§# Pulaor, S# I* atiJ. B-uchaneHj !,• E# 
Efcucll«s OM tojileity# J# 0®ii» Physiol# 6t77*89» 
1923.; 
•196» Fmliaei', 1# Sherwood. S'« P*, and I©lsoii, ?* 
of mmmomlvm ehlovMe npon tfee growth of 
feast and tii© hydt'atlon of in b®®r worfc* 
lad, Cli«ia* 16j9S1» 1984• 
197. Fulmer, B, !• 
The ©f salts upQii tb® swelling of 
colloids a«ii upon tili« gl'owtli of yeast st Tarioii® 
Stcond Oollold Symposia® tSonograi:}'!!.. 
lge6tS04*8* 192S,. 
19S« Faliaei*, 1, I», Chrl^tensen, L. 
ftie flatloB of fitaospberlc nltTo^cQn hj jemt as 
a fmetioR of the hyclrogeB-lon eone©nOration# J# 
Phy®, 0iiira. g9il415«.8.t 1925 • 
199. Puliaep, S» I* aiid H«r€setl!;jani» B« 
•flie production of a stimulant hy 
heating mtAia WJ.d«s» pressai'®* lowm Statt Ooll» 
•J. S#l» 11411-7* 19874 
200. Fulatf, B* I* 
1?h® cherdcal approaeh to probleius of feradntatloa* 
IM# Siig# Cliem# igtll40«50» 1930* 
£01. Fulnes*, S» l.», lailla-ris, .%• and '"©rlcRmn, G. H# 
The of storillzatlon o£ media npQn their j^rowtii-proiaotlii^ n'ropertles towards bactti'la# 
J. Bact* 218209-505• 19Sl» 
£02. Fulraer, 1« I«, IJnderkoflef, A», anc! L«sli, J« 1* 
iifl'eet of tiift coaiposltsioii ol' fcii® medliw upon 
the ^jrowth of jmBt :.n tli« pmmnm of toloi 
pi'oparatioae# I* fh© ©fftct of aagEtslum salts, 
J*# An. Cb.®ii* Sqc, 58tlS56-8,, 1956, 
203» C# and Wrs^Ax'-tm, 
c.&n yeasts g^ow Jri ohemically pure rri0<Jluta# Proc» 
roc#'lixptl. Biol, ed, 20s511-3, 1925. 
B71 
204,M Gmrlno, 1# mid A«stl, C* , 
Amino ae id i  l a  win#  aad  tho t i*  b io lOi , ; l c t l  
slgaifIcanca# #b.iru appllcata# lg|llg*8« 
1919»  Or ig ina l  ne t  s©f in .  ' "bs t rao tad  l a  C»A# 
14s794, 1920. 
205 • aeiQer»!iuh^rM« 
In f luence  ©f  r ed  on fmst mspir&tion^ 
r t»oc#  Acad ,#  I i a s t sMai t#  5Sj3 .0S9-p6-S»  1930#  
2064 G0ls0r-.Hij|>0r, !• 
fhe  lBr iu®nc@ of  fcl i© ooaemtr&tion of  sp t sp i ra fc lon  
m&ter la l  upon  t i i© tfat t  o f  . r e sp i ra t ion  ©f  p lan t s ,  
Cyea t t ) , .  JaWfe .  wlss*  Botan*  S l . i l*54»  19S4*  
Ojp ig iae l  no t  e ten#  ib§ t Jpaofeer l  l a  §#A# 2§ jg lP t* .  19SS« 
2074 &®naud|. P# 
Rosearo l ies  i n  Ion ic  tn t@?0!aa . .g«  feetwtea  y . eas t  ce l l s  
and  sa l t  so lu t ions»  Ai i»»  phys lo l  pfe f®ie©eMm» b io l»  
6 t240-S50»  1930*  Or lg i se l  a .@t  ®#©a» 4bg t i»a i3 t®d in  
0 ,^4  #  £0 t l55O,  1931«  .  '  
iOa«  G-#ii©VQii# Ct t j ro l.j,.^  Pi i  mS. Kloola i t f f^  f*  
l c t lo»  d lvopg  h&lois^mB. -ma- l a  ce l l t i l® 
de® ofeampli^ons infetletire, (LtTur©® ®t aoaelssuras) 
Go' ' ip t .#  . r end*  see .  b lo l#  112 i l381*3«  19S3»  
209•  0®n«volE ,  L»  jJubctanoes istilch ean stop alcoholic fsi*ii-i®ntation^ 
4an.# farstntatloo® liSS^iOOt li§5# O^lgiaai aot 
B90.a» khetrmtBd £a G#/i# S0.i2t9» 19S6» 
210  •  Q-whrn t  G# ^  
Ae t ioa  0 .e l f l  i a« ta i - ix  4u  g .Po-ap© sup i 'q t i© i t t r  
l a  saeo l ia r l f i sa t lon  4© l - ' empols  € . 'm&Mm s»3?  1®^ • 
f e rments  amylo l j fc iq i i es*  Corap t#  r tud#  soc*  Mol#  
70s l39*  1910*  Ib id  141^ .3*  
t l l»  €»  
Aet ioB D&8 BQIB dea rndtmxm a lea l lns  s-mi*  l a  
eaoo lmr . ' f ioa t ioB d© I ' t apo l s  d '^amidon  pa r  l©s  f  er r . r i e . r i t s  
a ay lo l j t iqu t s*  ! •  Se l s  a  ac tdes  mlaera i ix .#  Oaap t .  
r®aci» Boe* btol# Wt 591»S» IPIO# 
gl2» 'C# ' ^ 
Aetloii Aqb ®«1« clBB metauz du jromp# aurique siir la 
©aoolmrlflsation d« I'orapol® 0 ^ralton par 1®® fannent.© 
araylolytlquee# IV» CM,oi*ur« d« zlne et Qmlat® d« 
potasslm acidules# Corr't# ren^* aoe. ls.lol« 70! 
547»9. 1910# Ibid SS3.-5# 
m2 
21,3» Gerhm, e* , 
Aotioia fi'ts corr.pvses ciu Ghrotm la saccbarlfieatioB 
de l''@«pols d'amidon par Iss f#»s«afc« aiajIolytiqti©s» 
Corrpt* read* ®&e» bloi» 701 '?24»S» 1910• 
214* C# 
Action dee sels des setatax aloallrss stir la 
smeelmrlf leatloa I'er-ipois d'aisidoa pa:2? les^feriaeats 
proteoljtiQues, I?» lels nmatree aisTOaiaeattE S 
acidei Compt, r©nd# so@« Mol# 70i 
82S.4. 1910# 
215 S0M*'b0£*:^ C« 
Motion des? sels de metam aloalius say la 
sac0toi»lf icatloa St l^'eii.pois d/amidoa par lea 
ferraents VII# S®lg ssmoiaiacaux 
acMes orgaiil^aei* Co.r.pt* r«ad# eoe* iJiol,* 71s 
41-3. 1910. 
216# Serbar, C« 
Action dte aloaloldts 0t d# l«i»s sels 8.t«» la 
sacclimrifleation d® l^trapois d'amldon par It® 
f8i"-.ents sffi^-lolytlqu®®# i. Sels basiquea 
qulnin-&» Goppt* MM# soe» "blol* 7lt 208-11# 1910# 
21? • GSFbfl?! 0* 
Action d® qu0l.«ia#B sels enj? la saoelasrifleatioa d® 
I'atiiidon solmbl# te Pa^mbach-'S-olff mf les feRsents 
amylolyfelcim®®• Senift# rend# isoo* biol* 71s247-9* 
1910. 
218» Gibto®, 1# D* 
the' toxleltf of normal allplmtle aleahols, I. 
iim* J#. Botany gli64S»80« 19M# 
219^ Gios, t» J* 
Experiiaent wltb smlts of aluffliBlws and 
?roo* Am* Soe* Piiapittacol* Ixp# 5%sFiiip»iifclos* f 
J• FImj^'iaa0si« Si40S• 1911 # 
gfO* 6i:-,el, C. 
Irifl'a©HC0 of eerfcaln iiioi'.gani© salt® aud especially 
of etanjioiis cKlo-ria® and of bisautli siafenitrafc® upon 
i*@3,na©iit6tloja# Bull* assoc. elilnu. sues*# Stst* Sis 
12B9* 1914, Original not s«®a» A^«traet©d In 
812594, 19S1# 
B21* Gioja, J. 
Is FERIR.sotatlon of by -YAAST due COIOIT to 
sfrms©? CoKipt# rtnfi^'eoc* blol*. 82i804-6# 1920# 
Original not B©en» i,bsti»Q.#t®d la C«A, 14s5094, 
1921, 
iSg»' Glri, »itci Stibrah.!ianfasi, f* 
in ©leofcyo-cultvir©# II * mflmmo at 
©leotrieal tr®rit.,::orit on tlie t^e-r.^lnefclon of 
barley , tb« dlan-;atle of nalt. 
J',, iGdlaa last# i-el» 14 A# Pt. 6i78# 1031* 
not eeec.* AI>Bt3?aoted In C-iA» g6il3as« 
19S2. 
223, Gorboob^ 0, mM miejje, !T, 
"Die '/ilrtivlermig der EeferacefearsB®iiltra-
ylolottes Biache-i*. ?«• g?li3.58«4S« If34# 
iS4* Grosii, 11# H» and Kestell,. M# fu 
liohairlor of I)aet0rla towards asTonlc# .*•% 
Afrioim J* i'oi* lSj;560«»74» X919* not 
00611* Al3strs.cfcedl in G«'. * I5i3209# 1919# 
r»w6» Grels-Smitii, R» 
iitfliaeno® of eertaJn colloid® upon I'erBiantatlon 
I# P?oe« Llimean Soc# lu &* t'alee 49{436-4$* 1§S4* 
2gS# Oj?el(;-£mlth, !,• 
I? f lueitoe of eajptaln aolloids upon femeafcatioa 
lit Ftoc# So0» i, Urn Wales 50s341-50# 1§SS* 
GroaeM.,. 'f', 
flat aetim of ultra •violet pays cm slco'hollo 
immntrntlmi hj ='.acoharoafc«s. cere^flsiae* I» 
Boll* Bm» Ital# blolt sper, '7t9S7-»60# 1932» 
Grigliial aot s#®»» Abitraote^ Im 0«A# 2711447 f 
135S. 
SSS* G-roQcM^ ¥• 
The ef-'eot of on ftasfc ferrnentafcloii# 
: trahlent.'u;rapl0« 51iSlS-38« 1C?54# ©rigliial net 
S9^n» Abstracted in G« A# 29$B92t 1935• 
t29# • 
Usliti' QmjA&mre^TmhMlnmxQ^n. &&T lef®* Woch^chf"* 
Brm, 20117. ItDS# 
^30# ©-uari^oBj^ tl» 4* and Lopaz, P# 
Ion afsts;;j;oiijsr. ?ri alcoliol ferri®;,:tati0E of cm6 
molmRQB • Sugar ms. 171605-0 •, I9m • 
8S1* iliitJi'j'Jxil, fl» 
i'h-O ,lni"3ai0aco of .aonoclii'o.Hattc l*;i't on tia© action 
uf I'acci'-jarofaycea eereirlelHe in tne fsreseno® of 
glucog©# i>ollf spcx. • ilal» :j.lol» ••per, Ss635-.6. 
1030# Orl^vlnal not seen# ii'bsfci'^ctod in 25j 
554, 1S31» 
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2SB#. eu«S"f'lal, G# 
Til© melion of aonoehfoaatilc light# Boll, soc# 
Ital^ blol. 5:1098«1100« 1950. 
Original J ot sdeiif A'bstracted in G«A« iSf24.§0» 
1931 • 
23S* 6tvHl0;i0t, 1. 
Ji-'aetidn d® faiblts ao®s® 4e eaiff© sur la ferm.0»« 
tafcion alcoolique p&r 1ft sospt* rmd.* sog, 
Mol, 1161 1404-5# 1954* 
254« Suillemt, a# an<3 Scli®ll,^ C# 
R0mft2»qn«s tomermnt I'lnflutaot dt la t«rajp#jpatnr© 
, @t d© la prssilon M f©rffi@ntfttioa 6l0o©lif«# par 
la leTtire, ^ms Im solwtioris aqitsusts d® glmeid©® 
©t (San la pate d® £&pim dia Dl®'* CoBipt* i*eM#'ioe» 
Mol, 11611599-401, 19S4# 
2m$ ai4ill#M#t,,, !• 
Acsfciom of low ©on0#nt3?ation8^ of eoppor on jea®t 
aleoliolla tm'mBnt&ttm and its ©nologleal appli#8.tiofi. 
Buil» soOt eMm« Mol# 1811125-51 • 1956# Original 
not B@m0 in 300275% 1936# 
ES6.* BaarRmnrj, W,» &M. VoXmhs, 0» 
• ilbBv die Mlmwirkmg VQressblBd&mt MmtmlB&lm dm 
Um.lm &nt diastattieii® Vrnmntm* 
DloolieB#.. 2« .g85f31f-Slt 19361 
sm* Mod^am, e* 
r-olnrtfll^ is smurt tm<l liefecartm^*. 
Bloclmm* 7,^ 10$$ asi-SOS# 1920* 
SSQ# Hag^ luM, S», Soderblom, A« and Trobwg, B* 
yb#r dio der alicoholi0©l»n f as*iiBg foii 
d0p Wttp.s0retoffloa®nkori2©i3tratioii# III* Blochsia# Z. 
i69t2cx)-?» loes* 
gS9..». Halm, A# 
, .»thoi of .aetlon and eltetrolftie natter® of 
diastati© mzymBB* Sltg-ber dm* Morph# Physiol# 
Kmolmi* S1|66* 1919# Oylgiiial'not Al)®t2»aat#d 
la C,A. 16I1965* 1922# 
t40.» liardfin, A» mA Imxig, 1* J# 
Ilifluenct- Qt sodl'w arssnat© on Mi© f©mentation 
of ^lueose tef Jmlee* Proe# Ofeta* Soei, i.g|g83# 
1906. 
275 
Hapden, 4,* a.,M Ibmg, J;-» 
'Tbe alcoholie feriaent of yeast Jmice. Fa^t III,# 
fli# Xianetioa of phoaphstes in th® f©mentation 
<si glueose bf jmnt Juic®, i?roc» Koj» Soe:* 
I^onloii* CB) S0|t89-Si]l» 19104 
24t* laMtn, A, and Toms, 
fli® aleoholic farnent of jmst J alee V» Tb® 
fiicstloii of pliofipMtes 131 aldoliolie ftrmentation# 
I'voo* Koy# SO0# London fBl 82i321-.51* 1910# 
243.• 4* and Xowng, W. J* 
fb# iile©liolic f92»!!i®nt of fmst fb® 
lnfiii#se« o£ arsenates and «6©rilt#s on tM 
fomentation of iugar toy ystet Juict# Proe# loy* 
£06. LoMoa {B) 83s451-»?Sp ISlOt 
244* Isrami, 4* a»d. Pain®, S« 0* 
fli0 action of dissolf«.i suteatane©# «poa th# 
•f®rri30iit»tlon of yeast* Pfoo# ioj» Soo* IiOHtdoB. (B) 84:443-59* 1911• 
245# Harden, At . ^ 
TOtr fll« B®selil#iinigun4; del* Oarung du^eli 
Hefeprapt^ate diifcti Sxisatz von Ai»s«nla.t» 
Z* 2588 65-8» 19S3, 
M6» HaMerij, F* \ , 
Gaht h®Mm ©Irmg AlloJiol f^eploras? Woehsebi'#• 
Brftii, Seii??*#* 1919 
M?, liarit. A.. , . ; 
Stndies Oft tlie ArMt-Sobiili law# 2 #  InBiimltlte. 
58s544-52, 1924# Of iglaal not smti* Al3sti»a0t®d 
ia C.A, 011534^ 1914,» 
g48» Ilarnan, lUW, and Oliver, H* J# 
Ferment a tioa eontfol# J» last* 0.f©wiag» 3tiS0S--19» 
192G, 
248». flarpuder, lU 
B#5*-.r€g0 TOP allg®melii«ii Bisei:ie»i« kompllzioi'ter 
^'.alalosTOseij Bliifl«ss ¥-©0, Ftfro «• na€ 
;.iant5<ajaoion«n &uf -twung 'UBd OWfuxii? dex* H©,fe« 
Biocliem# Z. l€3l5S-6e* 192?* 
SS'Ofi iifiSliSj 
Application of ehesistipy to pot etill distillation. 
J.. Iaet» Bowing 3ltl98-£15, Iggg, 
£76 
2gl# liaBt:©, S# S, ast! Die'', I, P# , 
in pot EfJll wlils.kf# , Init« 
•S4t477*'t*l# 1928# 
gSS# HasMns, L* A» 
TM effect of esrtairt chlorides ringlj* an€ 
eombined fii pairp on tliG activity of nialt 
d.lastflre» r-otan, Gms# SSsl'SS-OS* 181S» 
g5S# Ha;;dtiolc, i''» 
libel:' oiiioa lic-fi« ^.01*6# 
•. ^'cliBchr. .ivm* CGJ.IV7-0# 190t^.. 
2B4* SMjdmk, r$ 
least polffions '^n gi-a.lne, wort? tfid yeasts and 
tiie d©T;©iadeiiC8 of tlie-:r action on m nopal 
aalts, Biorbram# ralzfabr. 36:505-7, 
il3-6» 1910« Original not B@m» AhBtmGted la 
0*A. Si939. 1909• 
g5§« He|:iisel,::aa, G-» arsd Petmic'-'S, 
uber Vei»sacli0 su? ;.;;r03e}3orynji des Cltlialtts des 
HoliopiPltxis an holieref Alkoliolon anrcii die 
uobe-sf'JftJ,.-keit. der Uafo* lU ^us:lnf! 38j 
316,528. 1915* 
2M# liQmiQherQ, 1# ^ 
?orsuoli@ Sb#p dl« v^'ideriitajidsfaiiiuAcelt der , 
VGrschleclmmn S^ptoffBlaorton j®geis rfolalstoakter Jea* 
'•;* bpiflt'fislM 29t52-5« 1J)05# 
257# jloniiebei's, miQ lioli-es:', I'l* 
i>i0 Wildefs'taRclsflliljkolt des* "md 
Jierbol'e gegen grossir©__l-db¥refelst!a''«-:origaii'in 
*M3lmn,-l tkclb vo'^. Jaiienzustar.d der .iof eztllen# 
VocUaehJ'* Jrau* 3Sf'r.:37-.8* l-JSl, 
258> aenri., ¥•• and i-.c!mlt2ler, J, 
Action das rayonr ulir-a-^violets uur la for^.mentation 
ao^tlque du vln. Gomxjt* vmil, Mt s^'l^-M* 1908* 
§§©• Herbert, &. 
On bhe toxielfej of some par© irsgtals, ftmiT 
Infltttn©.® sa ftlffersnt l£lo€s of. terxmrit .act3.an«, 
B'.ill. aoc» oliiJ-i. 5511250-1504, 10g4* Ortjii^al 
not sem* Abetrac !.eti to C»A« 19fl&G8# 1025, 
200* Ber tjar, l» 
Per irmluss d#r itarfeonate .la 3ra«*«ftc8©,r suf d:le 
iliisbeut#-* Woelisahr. Bran. S0|4?4-6# 1913.» 
mi' 
261» S» and letter, h* 
ait 3«.®inflttsstm;.. <1®,^ Hefe^arimg ^wcli Oiioles-
terin wnd In©-uliii» Jiodae-m*'Z» SBlslSl*?#.'1.93S# ' 
Seg* Heron, 1* . ^ 
T\w laliwral eoastiteeiits of brewing waters and 
their liifl-ueno® In i3i?ewtng Qmntiom* J* Inst# 
llrewlng 411283-96. 19S5# ' " . 
§6S. I©yl, K. G, 
;£ait dlafitas® aM the aetioa ©f po'tasslisa 
plioaplmtea upm tii® earn©.* J# pyalft* Clitiiu 86s4S3-»S7» 
1912» Original not fd@ii» AbatraetM In C«l» 7J 
2228* 
£64# HlMe'brandt, F» K# Bofo®, P« f» 
Stlraulatlon of catt# molasses ferwJntstsien by 
certain metallic salt®* IM» Kng# 0t3,@:ifi* gg|lGll"-14, 
It'30. 
S6St Hodfl, ft and iTOtnsefiwaBder, I» 
Olrwag lisansmls* Bloehtm# %« 18isll8»2S* 
19gS*' 
i66# Hoffmn,. e»H. 
flit till ligation af aaittoiiima tMofld# tjy yeast# 
J"# Iiid» %g* Oiios# itl48'»Sl* Ifli# 
267, Hofroann# O'#, 
Uebej? d®ti linflusi Aer lolileBsfiiiii'© auf di® Hfife-
Gli'injRS# Woelisete# Bran,# 47}S2S»S0* ItSO# 
t©8» IloldeMi*, 1« 
M®'oaai8M, €t I'a^ret des diastases par filtration# {Joaipt# 2»eBd# lS5sSl&-i» 1910* 
269# loop, L* Slid fan J, A# 
"!Jii,t©f«u©liaiis®ii lt}®r aifts«stis0li«ri Sttrkettobau# 
Bloelisa# 2» 15itS3S*7.# 1§2B# 
mo* Hoplclns, S, H# 
fine colxfcility of «alz© proteins lia saahlng II# 
J# IiiGt. •ifming S©fg97»§04* 19S0# 
m, Hopkins, R. 11. 
Selective fermentation alooholle ft»«Btatioii of 
mixtwes of gliieose anA fmetoa# hj 'hTmer^B and 
sa^item® j®a®ts« Bloelieit# J# g5t246*S5#' 19S1# 
278 
27g* lorvc.th, 
pli VBlnoB of laatic acM farmentfttioa prodacad 
with limillus Dell»!!cki» illserletugji lCogl«a©ny©k# 
SBiSSf^SS* 1929Original not smtim Abstracted 
in c,!, msmm* mm* 
£73# Iiti®rrej> H» 
S'ur la imltag# An aals# Coinpt* rend* 148tSOO»S» 
1906 » 
g'?4# Hiigliee, A»H#, yiidlciiij, J.#., leap, I# and lldeaX, 1#K,, 
Bom® roactiona of liaairy watei»» J"# Ciiem# Soc# 
1106.1g» 19S4* 
275• Itolton, Hi P* 1. 
Til® relation of altrogfijnous umtfeer ia barley to 
brewing velne* M"*. Inst# 3r®w£iig g8ilS5'»-42i 192g« 
g?6, B» 
Hoat procJuctd 'teriag tM action of 
i'okfo Igeiet&al ZassM» $fi lo 21tl-M# 19tO, 
Original not mm* Abet»et®d in G#il.» iSiSSS# ISSl* 
g*??* laonje. Dr. 
Stlr.mlator«n - Gai'ms* I'oclisehr* Bram. ^9tlil»$ 
192£* 
278. IsaiW, Et ' 
Malta®© csif ysasfc* Inst# Brewing Sgs552* 1926, 
279, ivtkoirl©,. 1.* 
Hoitra^i zxiP Ivenntnl®. der tlkoliollacheii. H0f©gamn.g 
tmd deren BesGbleuaiguna diiTOli Tl®rkolil®# Bioohes.. 
St 18S{451^0*- 1827* 
280t ^'acobiolm, K# r» 
tb#i» die ijiociieadeeb© Hj<lfatl«l@ruag d&p FmaFsaiir® 
dui?0li pflanallch# 2®ll®n wid Htf«# Biselies# 254; 
401-18* 1931. 
SSI* Jaecmerain, §• and Sul^®l, 0« 
flie Influeno© of ^afllo' actlv# ®rsaaatlo»s on yeasts 
and alooliollc fameatatioas* Bu.ll* Ag^# Intelligenct 
SaSOS# 1914, 
gag# Jtlofitts, E» 
f«cliBoio^ of aaltiag* I?. Gold and wa?a flooring 
rae-thoci# r,rau. urid lalsijid 1.|1»§, ¥• luflnenc® of 
tlie Giomposition of st©#p wat#i»» Ibli# S:i5*70* 1930. 
Original aot mem.* Is.bsts'aottd In G#A» 2§8l67» 1931. 
g79 
JmmBf T* and eatfcio, H# 
5.1 to phyeiologisal iinportaise# of tim sdneral 
ela«@nts is plants Y.• , fh@ iaflm#acs of potassima 
cJilorid® .an. I'stc of of ©tsi»eii» 
-Bioehm* 3u 271 1S05-9, 1033* 
fS4« Jtgsfn, ?„• 
yber Wadistofstrei^jUlator^sri to®! Bakteylsii * wsf- di@ 
T^inwlrlmBg d,0!' Hor!.ojo(i®ssigsam''d auf Afesung mad 
CErtiBg* Sioelmm. 1?# eS6 1931# 
B8S# JoacblffioglUj 0-# 
TOer sJl(S l'''lrlraii£ von Siiblitnst Ph&ml irnfi dMnla aiif 
Hcfe# BioclmrA* Zt, 130il:':39-4S« 192Si 
286* liatfi^^lri, H, 
InTlaence of thm f«ttj aoiSiS and fch#li« salts on 
alcoholic fdfmtnfeatiofi hj lifiag yeast I* io«fcle 
aiKl forraia acids suid theil? aodiirfi,, potasslii® aM 
amiaoniwa ©alts# Biociiam* J» SOs 427-S7# 19£6» 
gS?# S, . 
fh© infiusnc# of alteatss on alsoliolls sasjm®®# 
?.'®ricU l©ls816«7i 19H# Original aot sten# 
A'ostraoteA iilOlS* 1018• 
g88« Ksfpsr*, E, 
IiiflneBO# d©g s9l& d^umm stir %es t®nmnt& aloooliquas# 
Goapt, read* 155r246-a» IfIB# 
S8©» Eaycep, E# , 
Teast® of wia®# l©ir» ¥it* 45il49*15S» 1917* 
Original not seen* 4t>8tracted la 0#A* lgsl6Se» 
1913 • 
Eayses'^ 
6ont^l*lbtifcloR s I'l^'tud© d®t lefi.«»«s &pioiilt«s» 
Somp?3t feM* M4i?Si«41». 1917* 
291» ajser, B» ari«l B^molonj, 
file etixdj of volafcll® products ia alcoholie 
fftrmentatien# ft-fia* S'ei« a^^ron# (3) 2;161«S8« 1908# 
Orlglaal n©t Bmn* AlJstrcofcod 1»,C#A# Stl519* 1908# 
292Sfiyser, 1» and Biitiolon, «,» 
Foraetlsrii,. varlatloii and ewlwtlen of tsters in 
t&vrmntmi J# Soa# Cto.iim» Inci* SSI736. 1&09. 
280 
S9S. K&ysex'f I» and i5©moloii., *» 
Inflijenct of calcium salts on. the ageirig of „ 
wino in •bh& isrssenco of win® jeiista# lav. vit, 
38i6'§0i, lili* Ori,s;'nul not seen, i\tjstracte-d 
ill 6tg971# 1012^ 
294-9 le; wr, M, and uax'cis. <1, U 
J. J'ln@nm A@a raXr d.e UIAN,^&i'I0B& BIXP Iob lemi:'0S 
alcooilqties# Oori"t.». i-erjO# l<ISsMS»5* 1907, 
g9S« Sell,"-, "4»Fi. and 't'T^nno^p » S* 
t oi-'Q faetr>rr afi'sct'iis fche aol*alrHlt;y of niti'o^.eaous 
substaiioec 1n "i* 'Tim efftet of ?fir5 otl® 
snlt;-> %n ths mxslxlti , l:r J# Inst# b^t 
il22^B9^ 1^33. 
295, J. 
Course of ftloohollc fer-joatatlon In the pi'asmiet 
of caiolma carbonatc, .bar* 52:1795-1800'» 191.u 
os»i.;;lnai not sson# .Ibsteaated in G*A* 14sl5I?lt 
1.95iO« 
297, Kerb, J. a4 i.9c"ciJ^.'''ovi', 
V ©lt«ri?6 *^b«r den Verlau alkohollschen CS&'tjiis 
t)0l Gen ,®VY'i?t von k .'>.?€;tK'r,u'@a stalk. Bloeherru 
122sS07-14t imi, 
E98# <-err, !•!', fi# aid loiin;;, •'•• J» 
• otion of e®?tain i'at solventr. on aloofiol c 
fer-^ontatlon* kwitf&liM'B, i!* Fa''tl. Biol# etl« 
f oi# 5il76*i-i* Orlfirial nob ae^s. 
bstraeted lu C#A« lyCV» 
S99* Kilo^ 5U / 
Ui® i"it>k*5npfun.;: tier Sclmn - jSrtiag# ^Z* SpiiMtiiaind# 
54i9l-e, 1G31# 
SOO • 5. R ^ i'» 
r-Ji'l-zQfi-e® of c^lcitxm salfea oa tlie starcli It'^n ijliiQ 
onzjum of oryss©# , imim Ooll* I'nj # 
uyoto* Ir: • un'v# 2il-5. I91i» 
SOI. Klelber, '» 
zur i ra dor k* i.%t' vk'.vo-jj alo'f. !r»ino -©r K^L^'oni© 
aaf . ikroosranlcricn, i-i3e!i©a* 7.. 160;31''-.'4» lyrL» 
S02» IlI/iIrerbeT^t# A*. 
TIj® separation aiid action. <,)i' the two wait araylases, 
Kolt>.tic«3 of starch jlycoi^^en. 'roOii ieacl* .'"ci# 
lUEsterdais S4f805-9051 1£'31, Oyi^'inal not ee©n» 
in C«/i» 26tI383i 1932# 
% 
303, w« 
cis.riff^catS.on ar-:T rterllJsafcion nf ^la,nt. water (tn bpQwsi'lor.). ^V'X\\u':^ xevI ,, '•Je-.-'-Xf imis* 
63s54-61* OPlginsl not sean# Abst>i«act©d 
tB 0.A* I2«j.4075». 193X. 
304# A. J, and •"inocCf'heide, J* e» 
l/ln. lr;once tie I.'^vW.y^ an** t la for- ei,t*ii5oi2 
aloool^fiuo# OoB"i+, rC'-;", 19r. 
S05# II .yi5Pj% A# J» ant' l)00,3ef]icicle, J, Gf 
:t J. I.iO'-c50 of odoaoetlc acid m ttm f-aspiration 
r-i'-":'. tie IW iOBtation ot Tfoo# Acad# 
Veil, Atiftordasi# 56;596-605» lv}53. Oi"i4^?ml not 
30Qii. Abriracted In C.A.# 2?55779• 1933. 
306» iimv©!, G.» md (i.wfJotif. K« 
Dis-'tnfeeti t 11# 'I'lic marmer of death of certain 
haotot'"i i.uf'. vefi<-,tc r'en gmbjeefcecl alM 
c'lo v'cal and pljyaical a. orits* • «T. Infeetloiii 
•vTrearcf :--0S«17, 
307# K') . ^ nrr, 
Jfc I'Jot uth^jal'c.-'holjs saif die Tiefegarimg. 
, 15jS91-0« lOOl^ 
•308• Ilohlcr, S# 
HntCI'P'.clai«i;,«n tibei' dm Gaii,., d®.r allroboliBolieii clriasg 
tier- lirnfOm Bio©hem. 2'.» 10Bsf;55*4S# 1920• 
309. I-olbacIf, axiti Vsai.irsr.an, t:« , 
T'o^er (ler; Ulriflygg del- 'vi-Oallcftl:! 'Wl-
chlo-fide das j3rsu"sfa.n£!€5rc c.xix die ;--nsaiBre«ap«t2sjag d©r 
'. ccbselir* 50sS01-5» 1935» 
510^ IColkwitg, R,# 
ri'fosiir© <3tvelop«fi by slcoliolic f«i*!r.0«tatioR« 
4eut« botaii., Gs®# 39t£l£«.25i, 19C'1» Orifslnal 
not «##«# libstpsotad In C*A# 316|2195'» 1982# 
511« Kopec sawslci,, 1* 
iiSu'lus© irers0li5.0:'an^ii' ii^uren craf dit ''/'rolfse 
6qv . cltos# Curc^-! altase# Z* •Plifslolf Ol'ta# SOs 
I85i-y3, I9rr., 
S12» KopacsowBkl, W» 
i lnen.e« <3ee aeldee BVT l''&otlvit## Cosipt# rend# 
l & O  • 1 . S 1 3 #  
315 i Kx';juh*o¥^ M» 
Irc'liienco of sodivra salaaifce on the prQduction 
oJ cci-u )iilc acid Ir/ and dead yeasts# Der# 
dt"vi;., u jtan, a©», £"*. jo34-S« lilu. 'Original not 
SO0. • ftbeti'aot®d, in C» A# 5«l4s. * 193.1. 
314« iw;-.,o.-nc:E; :t, iC, 
;:.,ursH0:Pii:,j0n Ubui' Ji,«3 ; In.v rkung von EufSfmXian-
u & Gi'wlil ttUa 'aiii' hii zyrm • 1. . a r.er i«0bimg®ii an Di a s ta 0 e.. 
Bioebeaifc 2# 2875265-70, 1j56. 
olS • «Coo«<J.CI• J •''•-« 
da J ¥er .alloi" von 1 et'exi i;nfi SeMmm^lpJ.lzoii .zxa. 
Btociifwi# l> * tjV s4w'U"'l9 • 1914# 
•516. Iotir;v/'cK, aad Loetf, .* j."ic l)6liavio-i» of biicte-^Ia, jeasts asd molds toward 
loctlno eocipoimde* ZJ« y-armgs pliysiol# £il9i3# 
OrTi^'^el not @©©n» Absti'aeted in C#A# 8tlM5* 1914, 
317* Koc'".aiclioir, £• and Frey, Lt 
.L,ifl'aence of aino chloride oa the alcoliolie 
1 criiiariiutloii of llviri^^ aiid kill&cl yeast. J» Rii.es* 
liot# r.ao# IQIG# Oiiiglaal not s®«n# 
,.i3Stracked ia C»A* 14i.l560f 19-20* 
310# Koftuiclieir, -S# 
,/ucr Alkoliolglrung XI. 2» Phfiiol# ('imm# M6iS7S-»9* 
I'JfS# 
519# i;or.tn:lclie¥, S» and i roj, J.« 
')Lor u'e bei der iiefe^arim:: la Oo^enwart von Calclusj-
cnr .'otmfc eutfitefcenden :'4!-?r0jn,. lohys-iol, C?li05!» 146.* 
19SS, 
3g0-# Kor.t.iieliev, F » and " eai'i'Q-:.ew, G» 
::Ia •fMrlconti'',ai tc tin;! fiei* Teapei'atiii'-^ 
koeflMgitnfe der Clr-cj c.ec ?r©sgfiaffees imd de® 
&cei'ritionsBsftes# !:« piifsicsl» Cham# 19?s2lS»S» 
1Q51. 
5S1. Koettilchetr, S, and I* Znbko-VB.* 
.ction of salts of si:'.c and cadisitia on the &nzjme§ 
•ol* yeast. J* Fms-s.. ot, Soc* ls47»56» lil6» Original 
not s®tn# AbstfaetQd in C»A# 14fl68S» 19Wm 
2BS 
P., &lu.Apf, 'Tt,^ SadrlcV', £>» anCl Kill.'", I)» 
•a14> add^ltion o^' annonla enlU In' tbe fei"' ojitatim 
cf t/in©. Che i. .or.tr* 11:14.'6» 190S# Or Q'SI&I 
not seen# Abstracted la SilfOl# 1909. 
»h1. — 6 t'StfOf ii # 
Ciilt-'-ire cf yeaet® in conosatS'afceS s&lutloBS of 
orijMilc acias# /iGr^, -ynol# i-ur. II, 1» io» 
0-29# lw31, '.-it seen, /.bsfcrt^ofced la 
<•#&• g7f3Ok,;0. 1'J35, 
324« Siil-lkov, '/• and .-opova, 
Ion antagonlj-n/s aM actJvatioa tn alcohol 
fer-«utat.loi;« ulkro.iiologiya» 2t51»6» 1£'3S« 
Orl^;:1rtal not eoen* ,ibssfcf-\cte{3 in w'#"# gSiQSi?* 
1954. 
S25t Lsbes, R» 
Soxielty of no scent •t3.#ssntaj?j telluriuai and 
eelenittta for en2:yiae<g# Arebt fatli, Pb^i- ulcol# 
15Sf57-62# 1928# Original not seen* 4l3sts*ac-ad 
in C*Ai» 22;4562# 1928# 
32i* Lamont, !• E# • 
Inri«.«iie® of pH m aleoiiolle 3?mm»rf iii cane 
nolass^s ^ aistilleylas. Intern* Siagar J, 32r6S0# 
IvSO# 
S27* La,i.p^, ;3« ' 
^O'ttters cliungen t3,t)®.r den Sinfluss von 
rulao3'b®ntJ«ii auf d&n Verlauf usr Ga%uii(;^ o«l Kelasse^ 
miaclietit n, Spirlfcu83.nd 54:513-14« 1031# 
328# Lanpe, i3» and lilp, * 
I'h© ini"l-u®n0© of aodlxis elilsrlde upon fQ^rrieutation 
lyy th® biolot^iaal esti.'-'ation of etareri witli 
liworeioii. Zeit* 48silo# 1-3811? 121-3# ' 
i9Sl«. Original ' ot seen# Abpti'actM ia C.A# 2S« 
2.50*,' l9Sg, 
SS0# Laspe, B* aiirl Kilp, If# 
TJ«l3«f Kaiselwerfahreia mnd IraBstlicb© l-'^uermg to®"' 
Fl©ek#nvefai'beitimg* Z# Bpirltmalai 53J267VS# iJv.O# 
S30« Laggt, Mm 
IJb#r nhyslologlg-elmn / us land d®r llefe* 
loeb®el;j?t Urau#. S4i4l?»S0« 1907» 
234 
351* Larson, F, P*, uartEsll, Blelil, H.S. 
Tlie efi'ect of "1%'/: pt-ocG' rac on oaetor-ia# 
J« I-r-roctlou", 'iDoacer 22:L71» 1310, 
332* LBv-iii"kij, A* aiifl 1# 
Iii-fluewo© of diffaront cations on tlm growth of 
yaor.t colls. .• J* 28:1673-33# liS4# 
•5SS* Leuade/r, * 
IJo 00 "• .{Tez'jspliosplaors'S'OjPGestef # 
I'lCiwm* Z» 28|S13»29, 1910» 
S34», litjlianoe, 0., Parfontjev, I#Ai, &M Sokolof-f, B« 
Txi© Infliwnc® of tuinixie on sails# J» PSmraacolt-
42s345-.§S# 1951 i 
555, Lo. •: ler:'aim, 0,, rischerj Ot arji Eit«.«k, B* 
Tlio Ini'lmnce of diffes»enfc bmses on'fclit 
fcrc:.i'Bfoi'!.at-ioii of tu.-a;ionla and nltsj?ftt©s» Laridw# 
Vcrfri. i-tu« 70j?17«.S4# 1210* • rltjlnal not f5«©ii# 
rostrattted in C*A» 5tl654# 1911* 
336» hGnnvrctrm'tlp A# 
.Tiber ti.r InaktlA'iei'mg der Co-r.ytK\s© ia lait 
TOi*4-:II'tote-, : fo--Zym.ae&j8tei:n miA di® 
i'outwi, dieses Vor'ijaR^do. Bloeliew# Z# g87il7£-S* 
1C45J* 
S37#. I#«g.i;cjrst2''ari,cl, il. 
Utter dl© ?'lrk?ms voa Flioaolmt aut -Oxjmtim md 
i/l-ioe-()lioryliepmi/ in d/ttfcli Fluorid v©i*g3,ftfteia 
/•..po-' ynm©esj£t©ffi» Sioeliegi# Z* 2:"9tl04-3S«, 1936# 
558, MpeBhkin, ¥• 
The infiuenoe cf •^Ita.ulns upon the <l«vol©paejit of 
yeasts and nolda. J» iitl64-8# 1§£4* 
SS9# Levlro, ?•/*.* tnd "alti, 'I# 
''hytocheiiiical raduetions# ®.b@ eonfigtir&tioiB ®f 
glfeolfi obtftinsd hj red'aetioa wltb fefiiitBtlag 
y®ast®. J* Biol.i eiaeui# y4i561-6# 
340• Uhipcoht, Wt, 
Iiiriu®rice of tli-e sutsstrate on Wi® respiration of 
and foiT.»atatlon bj j&mt cella, iafewifw*. 
fljdsc)i.r« 18i84. 1056» origiaftl not $6m» 
Ahatrnoted in S»A* Sli4706r lt3?» 
ESS 
343.# F,# and Laeslo, D, 
ut)#^ 4©n Einl'luss ©lnig®r loxi&n mxi 
Zuclc«l»asaiR'iilation duroli sauQMtoffgsscliuttelt® 
llefe. Biochea, '/•I62t 270-88» 1^25.. 
342• Meske, lU and iiofir.anji 1# 
Vnt;t)rc-;0l;un4;en '^"iier HtfSejiriing Ifti li0li«n 
Qasdr:-!ckaB-#. Blootoi,. Z# BlOxMS-ST* Ittf# 
S4S#. 1. 
lib:®? Ga'ruiiGS&ls tiva t oF®,ii * 
Biseben, Z» li2g# 
544 ,• Mnderaann, l» 
D0P 4i«s6ng0lmlt d»s? Hopfeat bsfitiKn't den 
firstngeMlt dei» iimmreiimtB, Hoobachr, Sraia* 
421257-9• 19SS* 
S45. I., 
!»© deeliet la .farmeatafci©!! ftleoolitae, 
compt. Tern* imi* 
•546 • Llndst, 
fli« bf«|?ro{luets of aleolaoJllc fes»!»atatioii» 
Bij.ll* X'aasoe* oMm# suef* dlst» 35:8gS-.6# 1917# 
Original not ®««ia» Abst^aeted in 0«A* l£tl811# 
1910, 
34? • I»iMoer, P# 
B&kter5to als Alkobolf«rtllg.®p iiii 3i@r miit 
alkohollacbtr^s Fillsslgkeitea# Woshmh^* M&n* 581 
206-8• 19S1« 
S48» LindneSf F* 
';>ar uirkimi; •ultrairiolett®!' Stmhlon mf dl@ 
alkoliolisQii© (MruBQ mic aiif H®f®t '^'Ocliselir* 
3y tliiQ''*? t X9S2» 
M9» Lia-dner, I'* and Ccliml'St# 0. 
. Die 'Cidai^standsfaMi^kelt elnoa bei israelii©d®D:eii 
l'«£ip®yntnron heranjeauclitat^n iiefen *t©r:ials 
^og®a\il)er vei^sohiedenen 0©BinfelctldBS®itt®lti md 
d®r Einf'ltifla cler ?®rr:poi»atuj» wiiu'eKd MtmiJ'kmg 
«4er l@tzt&rmw '''oohsclar# Brau» 3Oi240«61# 1915-# 
S50# Ling, Mm ami lanje# !)» !• 
Lmgmitj of ctrtain sp&eiea of yeasfes# Pi'oc# 
Rof0. Soc*(London) 92 Ss S5f5-7. 1921* 
gss 
SSI# Iio©wontlml, £• a^id 'Aoiilgerrath, J# 
gnteraiaohuBj.jen liber die 'f)iastaseii» fill# 
u'Utsr dec Ki.ai'luss del' I-adixmieKtanatioii auf die 
" Ijpiraiig dee dlastafclachen Bi&chem# 
2. eis476-85» 1910» 
352* Loluiaim, X» 
ItOtis Hbe-r^daa Verliultea der fbosplatas® • la 
G&^eim&rt ifon Glutathioa i4Jid i!oiioJ©<itiilgsitire» 
Biocli«m* S# g62a57^60. ItJIS. 
S53« Lt'VQTBia, S* 
Alteration in the Inserting power of top j&mt 
hf prefcpeatwent# FeiraQntf C/Psclitms 3t2Sl»40» 
1920i Orlt^lnal not seen,# Absfcifaetei in G*|.# 15j 
mi# 19®!* 
S54, Lm&t M* 
Composition of a fus«l oil, and oiPigin of aelds 
in alcsohollc f@i?i»«atatioB4 it fbarm* ohim. gSs 
136-rS* 1920* Q^lglaal not tsem* AbstJpaoted in 
q»A, 14s3119. itio» 
»©• Liters, li. and Jaeobson.^S, 
Der Eiufl'ass Kleeel Sauro-ba.l tigem Brawasstfs 
auf dl® Hefe^ranr,# Wochsclir# irm* 508347-8* • 
1035. 
356* LuMer, EU 
i)i0 Ciriin^ ia gesohioBseaea 'und is aff^iien G-frbottich®!!* 
r.. fepirltusiM 4Sr2?e. iss©, 
357# Ltlidef, I* 
lann Isfc • baferiebsttehnisola «iii Maisbfemieja 
m-%|llolif 2;» Splpliustnci. 44f4?-B# 19S1» 
358» B* 
Th® ©ffieieooj of closed feratatstlon vats# 
Splrltueind, 481332-3. 1921. ©Flglnal aot @e@ii» 
Abstracted In 0i»4» ISslSSOi- ISiS# 
559# iMMey, !• aa.d Lamp©„ 3» 
IvAKi^elliatte EMver jarangde.Ffeifsn a3 relies# 
;•.» SplrltMinr^. SlJ335«<»6« l&t8* 
B&O* S» 
/ell^© Uritersmelimgen zwiBcimn den aatuflieasa 
Fentmen unci MntommUw Bio©li®su Z* 
250l6l*B8» 19S,g* 
28? 
361 r Lta^jndin^ il»^ • 
Utjsr d«n llBl'luse des sfauerstoffea auf' dl# 
a^giitillatorisci'ie md disBisllatoricchs 
'fttlrjzelt Uefe, 111. fsrh&lt&n zugGB&tzt0n 
Alkoiiols in lefeatispQUPioaeii# -ilochtm* 2t. 142: 
€64-62. iSBS, 
562#. Mftcfaplsiri®, # Q-* 
iketlow of ai'BWoMte on li©.3i©s®pliosplmt®#, Bloofema# 
24amX»^* IfSO*- -
563#, llacftrlABe, 0# 
F©rc«iitatloa bj yeaat preparation®# 1,» Sfftets 
of Bioooiodomeetafe# on tli« ftFitienfcatloa of 
li©xosecllplioi-plmt©• XI* iictioa of atsiumte on 
the inductisa period of Bio#b.«ra» J«g5s 
822, 1931. 
364* J 1%k># and Hoffert, Dm 
Cartfohydrat® and fat mtabolism of yeast l"I« . 
i'h© iiil'lu0ao« of pfeospiiatGS ©a tli# stofag® of 
fat and earboliyrip&t® in the etli# llioelie,®. J*# 
18I1273-8• 
565» f;iagi,i®., J» 
flieoretiea,! aleoliol IiOulMna Planter 
59J1S-M,. Iil7# 
366* I.ialkov, A* 
Influenc® of ii'on en a0j»ol?io aleolaolio fe»ei'itatioii» 
mcrairu Ilitis# (?)• feil, 'yS-.SS,. 1932* 
02«lsS.n,&l a0t mm» ii'^etraottd 1» 0:*A» t7}4S41# " 
1935, • 
S6'7» ^;alko¥,. AJi* -
Kur '^'Pag© aacli der Hollo d®r Piiosplmte dtjp 
alkoliolisclieii G^jpiing und ktismng iti* ii'eft# 
BioG|-ie:iu 2» g62a85»95» 1913,» 
368» Mameli, E» 
Action of certsin organie siibsfegneti oa alooholle 
f0r;fi©iitatlon» aiorot'eM®.# 1r4# afplioafca 8l655»64*, 
1926# Original not se«R« Il5afe3pa.@fe«fi Im €»&» 218 3413# 
195d7, 
S60» iiaseli, and Ifessiai, A# 
fli® action of c2*gaalc tubst^nete on alooholle 
feririentation II# Ollflals ©ufestanoes* 01ot»,n» eftim,# 
Inci* ftpplioata» 14|450*S.*, 193S. Oflgliml net ®©®ii# 
Ai3stJ*act«i la G*I. g?i805, 19m* 
o 3 
370* Maiiiell, B# and ^rosslal, A§ 
Til© aetioa of organic subataaot.a on alooiiolie 
fsriiiantatlon. III» Goinpoiands with condeaatd 
nual'ti aad their rtductlop prodiict-Sf Gloru# 
cMffi# ind# apDllcata# 15:161-7# 1033# Original 
not »##«* A.bstt»aQU#d in 0«A,* g?44623, i9SS, 
3V1 <f s ..snf 03?(3 _j I'j K 
?i*©?30i?iriflg actios of pfeospliorle meM, oa ftast# 
V/ocliBcte# Bran* t6i642-3* 190S» Original not 
r,0tn# Abatractod :te. GJit, Ss947« ISCJi* 
S7g« anollow, 1. 
Ih# e f f m t  of nickel salt® on .mleroortianlams 
Cent!?* Bakt# Parasiteuk II» Al)t« 18tl99*£lX» 
1906» Original not seen* Alattfaetod ia. G#!, Ij 
1634. 1907. 
573• 'irillsr, !'• 
llcoliol lo«fS#i. la tim dlEfcilltrj# Possibl# 
recowrf. Bull. I'Mioc. cMr.u suer* dlst# 37} 
418-9» 1020* Original sot seen. Ibstrasttd la 
C.A. 14iSg02# 192©#. 
S74» asoliaiipt, J* G. 
iKflttonc© of various 8o5.1i and raaaures on t!i® 
nitrogen and ash content of eropt# Gtie:a.g 'fetk'blacl. 
16j862» 1918. Original not sttfii Abstraefcti ia 
C.a. 15i2105. 1919. 
3?S. Matsuyasia, M. and Imfcaimra, H# 
Forrmtion of sulfuroui a®id Itj ftJfW'Htatioa. 
kcr. 0?ieia. • Soe «• Japan 61SO*?»Slg« 19S0, 
Orisinal not «®«a# 4bftraeted In. C.A. ES|769# 
1931* 
S76. IJatsujamn, !.i, 
Zur Ktnritnis d«p llalgkafcalaa®. Bloohm, 2, 215: 
213»S7.* 1929. 
3*77* Maumim, It asfi Wss«oollief, 0, 
iletioB d®s w&jQm iiltra-vlolets etir 1« cldi*©, ©n 
C'esftf r-end.' I€9il50"»7. 1S08« 
3*7'8. laurain, S. and 'i/i'arcoilier, C« 
Action dts rajons mltra-fiolsts «mr 1® ^in ©ri 
ftrnieritatiofi. Coapt, peM# • ISO1343*44» 1909. 
S7§t Umt'&r, K. and £t«lntek»r, F. 
lafraenoe of :;)r©w2.nfi waters eontaluing dlff®f«jat 
fr.ijportlons of calciim ®ulphet« on hmvlmg pi?oe«ss. 
2* ges, kiram* 36s44*?. 19i3* Original not se®a, 
Abstracted In G«A» 6flOI>l. 1918, 
nm 
380• Msjj, t# iroB, 
ffbsr dl® T';im¥5.rkiaag ¥oii Matallcalzan atif d@ri 
Vetl&tii' ddr allcoiiolisolien Gariui^ • iiloslissru 2# 
Mliirr-STt 1925* ^ 
S81» Ma:»r, ?# 
"iber den f.'lnflxisa vm \':'iK;ralwa0sor aaf cl©a 
'".^rch 'iofan# )ioc^ie''« 151i 
5aS» Kayop, I-'. 
vorglelc" s.eK.le -jatorf o'uiijer: ubor c|l0 WJ^rk-ang von 
'.reon.-J; imd ¥om oi'^uiiiceJioii .'u-peneaure — 
abiroi'n.r.ljnoen auf d'^© alJroliollscr,® r.iao kern pa ltiiii||* iSis 
.aa'tra ^iir i\mlyee der iWBmiwlrkmitj* lilochani# K# 
19:5 J176-80. 1928, 
383* McJiSi'^ue, f\ 
ni© eauae of oration and of corn 
and com -eal. J# Iml* Cherft# lt"j257* 1920# 
$84# !:<5'-iaPg5i.i©, J, f,, at-i R# S, j.;f' eet ©f r.vm.-^aisere, eopper aM sine on the iri^a^jth. 
of yeast,# • lant Fiiys:lolo,^,y Gi559-6o» I'JSl# 
585* f'C'.eRri, • i'. an' *.af, S, i!# 
'Jl.'O imf.ii-'ts of jQuft I'-J,# tiiocl's®;!'.# 14:48S-93* 
X.7ii'0§ 
386# ieler, li. 
t'tisaylotlon in iiidi'?MLiai a«lls. Aroti* expbl. 
Fat]», kh'.'' 'kol» r*;2slg9-S3» 1027* Oricjiaal not 
seen# Abstr iCted in 0#ll# 223443# ISiirj# 
587# Lelsenfeoimor, 3i  ^
liltro ,cnoiig oonatituents of 7eaot« 2# phjslol#. 
CiidH# 104jS'i'19-*'8S» 1919# Oyi,.J.n;-xl ii©t sserj, 
Atos3t.i"8et«<l in C#A« 13|2547« 1919« 
388# lieges', l<» 
ijcpex'J.r.Qnte on fernentatiofls pfoduo@d l3y jemst 
o«lls Whose pe5''":oab'Xlity has "been n:odlfi®d» 
Aixn» craf'SerlQ a»d dl£tlll0i'fe 193i no, ii2« 
not 8e«n* Al3Strfto.teci tn C#il. S26s281i,4 
.1932* 
3 J* ;.:egoi?hof, 0# an.f l-waefei, !C,i| 
ulser BoelBfliisoiw^;; der ^arunggross# unci des 
Oxyd.al:':>noQt,iotle-r; an der Fefe, IJioolioc# 2# 2S6i 
16-51 1S50*. 
mQ 
SQQ.* 0,» iCi€isl;lng, fi* 
Ijber die phmphorllmtm ?.wisch«Bproii^te mA 
die Ittztm FS»e©n der alkoholliss'h#!! O-aruiig. 
Bioelierf!, 2,» 2671313-48 • 1933» 
591» i';®Z2adroli| G# ai.d ¥areton, B» 
Bffect of short eleotromasiietio waves on tli® 
clmracteristles of the «nmjm@s of tlie se«ds# 
CMralt and Industrie* Special Mo# 837-42 
March 1931 • Original not A&@tract## in 
C.il» 85.•3758. 1831* 
392* Mici:iaeiis, L» and fionaj P# 
Die ftl^kiingftoddiiigiinsezi der Maltmse aus Bitrlrtft, 
111. ra®r die Katuy der vsrscMedeiiaFtigea, 
der Foj?n:eatwirtaisg«n# j31oeh©r;i»'S«60j 
62-.7G. 1914* 
S9S* Miller,. S# 1. 
fh© tff ©et of •• stlmtilatiBg subetaaoei on 
th& immrtm® seti-^itf ©f ftasfe* Siol» Ctoa# 
48s5gS-4a* Itil. 
5 9 4 '  I t l a ,  S «  t ,  
S'oxio siifl ftntsgoniafclc e t f m t s  of talte on win® 
f®aste«"Pub« Agrl» Soi* Ss63» 1917#,, 
S8S» rinlesem, 1* 
Inflnenc® of tlifi vimositj of tb9 m&M%m oa 
alcoholic ferm@j?.tatlon« Bull# soe# • ©his* blol# 
161905-8# 1934# Qfiglnal not Atostraeted 
in 0,A* 88*6239» 1934. 
3©6fc ::orl, G. 
I'll,® laMbitory of fcb« ?alt;s of s? Ivtr and 
some ofclmi' heairy aetal© an amylase# 3m >ioela«m# 
CJap&ii)gin7.29r 1922. 
m'n Moesinl^ A# 
Antirarinefitatlfe aotloii of tiie pliecol® la prestoc© 
of substanci® which decrens® thm surface ttniiou# 
Cliliii# Inrl® agr# biol# SsSSS-?# 1933• Original 
not tesHf, Ab®ti*e.0tt<i ia C#A* 23?1809« 1,934* 
598# Moisini, A» 
Effect of ^^rgsalo subetance® on aleoiiolie refsieB-
tatlosi» V, A.&tim of follicelln, fthlmic-a e 
im'iustria (Italy) 17i§24»7« 1935• Crtglaal not 
seen# ift.'batfaettd In G»A*. 30i4614, 1956# 
291 
399, l&mXmg, !• 
Hber d&s foraaisehtn, loe'luclu?* 
Bfaii#. g6177-81* 1909* 
400* oof sag, E« 
'Jfter di# laaffi«er'?i#r©iid® Wlrlrang <i«r FI»®phoreawt 
mit H©f0t "''oolisoli:^ # S6j642»3», 1909* 
401• "oufang# 1» 
fl@itra,g zm B«]:mrkdlung H«fe! ait fltospliorsfui?®# 
W0©hselir» Brau# g8i410»14# lill« 
402» 'limfmio, 1# 
fhQ aetion ©f fai'iouE aolds liirl;ag'ma«Mng 
gee#, h^rnxw* SSt591-i» lilS* Origia&l not teen, 
Atestracted in G»A» 7iSS9# 1913* 
403# Moiifang, E« 
Ffagt A«r ftirlmns ©inea reduBlei'taii SmM#rg»{ieB 
b©lr-i. Maisclippos©0£u Woohsc'fap. n2»au» 2687£l-3l 1912» 
404« MoiiXang, S» 
Effect of differept ^rew watei^s# k eGaparati^® 
study, g®is. iijpauw# 3ds29"-SS.# I&IS. 'Original 
not s#«a* AtoatractM ir. G.A* 7.ri8i'7» 191S, 
405« lloufang, E» Qf wafeera on aaidlt^ of worts# 
o&Sm Bramw. 36il23.«2« 191^« OSPiginid mt 
aeea# Al)et3*aet#d ia C#A» 7fg8i8» iSlS# 
406» Houi'ani;, S» &b4 L» 
?'i5.r okonoraie ia Byatwei-biw# laii®i?@ig,®w«rb®» 
'--oohsclir, Bf&ti, g7f4i*6» I&IO, 
iO*?, lioxori, A» and P:raiil£#, S*t» 
Sfftet of ©©rtala,. salts on mzfam Mtmt 
of sodttiffi arsenat®, selenit®, ttlltii'lfee., 
s u l f a t ® , s i i l f l d e ,  w s s a l t e j ^  a M  ¥ a m d a t ©  
on fclie rat© of mrbon dio^ld® p-rodnetlon dnjring 
feaet SsmmnMtlfsn* lad,, Sa|5« Ohem# 2*?177*81 • 1955• 
408. Itller, ftefgaiij 0» and OstefwaMer, A* 
Zntlw&nm or addition of nitrogenous aufestaaees 
on tlie fsr-ientation of frait win#®* J. Soe# eii®m« 
Imi t 5S 2 SSS*A 4 191G • 
sm 
409 #. Murak'ami, f ^  
Ifi'eet of !?.OKoe'hi''or-at1c on the f«f«E}errta''-;lon 
•orodiicts of jroantpi. J» Che « Soe# (Jafjan) 
0j1S57-4?» ly32» OrJ^rlnai not aeon. AAstracted 
•in C*A, S7}1983. 1035* 
410# Mnnikami, • 
E.f''eots of raosochroniatle on the fermentation, 
products of Y«aefc» II» »F# .-H:?# 01I«S* Soe. (Japaa) 
9i;67U-9» 1955# Ori£i:!iial not se®ii# AbefcraeteS' in 
C,A» g7s§470» 195S» 
411» r.urr.lcA-'1^ i" • 
iiffecte ot Bionoc!;ro-®atie llijlrt on ytast amylase» !• 
^0 Ag^$ GhBm* foe. CtTapwi} l£<l?§»ft 19S6* Ori>33.iisl 
not ®0#n» AbBtrmted iti'CJit 50!'5844* 1936» 
41gt Ly^Icki I* 
Irber ¥ 'i?l3iMwis®n slaigsr lintjm# mit iiiakt?.Yler©ri£i«n 
;toffei3» 1# !;'• plifsiol# Gla@a* lfiSll6©«3Gl« 1920# 
* # 41S« I.yfMck, • and l llfison, U, 
Co^^XysaB® II. S» physlol. Olism* 16Stl40*S. 1927, 
414* 'My-fitkowBkl, 1* It# and l,aririaus i'.» 
bup iiiflageMrkttJti»i» ^•iioclrieBu 2, S61ill6«g?# 
195S* 
415 • lads OB, G# and .^befn, C*ii» 
D© !•'action k dlc^'arjce dos metaim 1©© bact't/rl®® 
et las l#mir©s. Oo!"rt* rencl« 194ilSi7-.l600* 19SS. 
416# t.;aL-«'rara, 3!» 
Apiylftse T?rofc0etlii3 sufesfcimeos?# I, Int^odiietlon aM 
prolininary testst Soc# Chem# ind* ^apaa S5s 
F.tippl, binding 5£l-£« lySO* Original ii.a% 8©«ii* 
Abrrteactea ia C.A. e5|1270* 1951» 
417m L-akanui*a, S* 
tejlaso T5t»ot«©tln,g sii;atanc©i If# PpofeeetiT® aotion 
of inrinsim® of jeaet, salt and barley# I, f>oe« 
Ciiaia* Ja^an 34i £^up 1# •Jlndins 16-7, 1931» 
Ofiglnel not aeen, Abg^tracted in C»A.» fi5tl542» 1951. 
418# 1* 
Ubej? aen Einf'imsf der Alitlsepttea hel mp Htfeatitolys©* 
1!, piiyslol. abem* ?2flSl«7» 1911 • 
t95 
41©# A» S# and Ruto«n©t#ln,. B,» B# 
Stare);, hydrolysis as afi'ected by Itglit. II» 
.J# Blo3,i* Cbeiu# 95;645-60# 1?32» 
420# lege He, 'I* 
mer dio V'irkxixig des ^ c'-'v/e/olwaisej'stoff e aiaf 
oheiixBe^.e Vorijingc in ";cJlcr» Blochem# 2.# 1651-
205.^15# 1925* 
421» lelsoii, 1# £• and I'ottem, II, lit 
Bor::Q oi'4saaie fteid# in Imrlejg oats aM 
TfB plants. 3* km§ G'li©®# So,s* SSt§046«»S# liSl* 
422, MBgbeTQ, G^,. 
TOer ©S^se alli^etieirjo Bezlehtaxig der AMehTtI® zxa" 
&lkoliolisati©ri Glrwig aebat Bemerkurig ilber dft.i 
lofei-Triettt der Bloohoii# Z„« e8-tl45-S04«. lilS# 
423* Imiberg, C# and SgapaM# ^ 
t;'»Jer Einfluss tlniger Ijloioglssh wlalitigeii Sayrtri 
aui' dl.« Veri^Srims 'I'raub«n^'aol£©i«g» 
• G7s51»6, 1914• 
424# Itntoefg, 6* and luler,. ii« 
T'-iir flomeklatuj? der aa tier alkobollsolion Carung 
bot€il5„gt.«(n Hatvil^satoi'Sri, Bioahera# X# 240:245. 19S1« 
42S* y'lsiibQi's, C« ar^d Hlfs©h, 
tibar den Verlaiu' der ttilcaholischen Qapung '&©i 
alkalisoliei' 11» uS.rxm.., m5.t lebender Hefe 
In alkalischen Loamagea# iJiocliieu#/.'* 06il75-»SO»S* 1.919*. 
4£6# a'JGiiboi'jj C» and hQi'tmrmg 1# 
Th© Mat soiiro© ©f anaerobic ©iiargy-prod'aeing 
rerioblor.a, liatumirlsseoschaft^n 20t5'79*81, 19SS# 
Orir^ Inal is0t s®®n« AbstraotM la O#/., 26i45?7.« 
487# /^en'bers, C, and lobel, E# 
1)1© ¥oii, nichl: pliosplioi»yl.iertem hoheren 
Pflnmsen# T31« ron '.'sthyXgljoxal durcli 
liiisyn© (.lef ^ekQlmten V-a-ion* B5.oclier-i,*/.#8e9i44r;-54« 
1930 • 
486* M^iberg, e# saa lord, F#s*# 
IJbei' 41# Cartflj'scunc:, rrisc.'ior Hofea 'b©! Coijoinmrt 
¥o.» Iiiitie«:-tl«s5.s« P-iool»©!r.» .# 67flS«17» 1914i 
n 4 
atul Kofd, F# 1% 
AOToiidunr, d.&r Afe-Eiii^notl'CHie aaf d3-e ^.'akiierltn-
^>ruiiijcn, 1» <-cotnlrtc-y'< ala ^^w'sciAenafcuf© tosl del? 
VorjSriBi£; von Kiiescer-, .aimjt mid Glycerin diiroli 
l5ftcter?nm coli, #w.rcii Ki»reg®a dtr Rtih!? md €©s 
C.7sb2*and©s# iHoclmi* S, 96il3S-S8* 1910# 
430* ie"rer{j, C» anc3 'fiRlof^irtli, E* 
.)^o .'estle^mic Xiideli^-dcture b^l del' alkobolieehen 
rM-'U.ni # 3ioclitv:« 2» 80i3Gf)-41^» iilS# 
451» C. ft»d E» 
rat'oriich^ imd jrstmng^as Clyosrlribildun,:', b©l d@r 
alkDliOllCcbBn biouliO''.* St 92!£54-66» 1918# 
43S« limiberG* C# and Keinfart!i.j i:« 
l-'-ui'thor Investigation!? on the Gorrelatlve foi'smtlon 
of ao#tal(!«1ayd# and. i» fciie selssion of 
fiujar and r.ew confcrlbiitlons to th© theory of 
alcoliolie fermeritation# Ber# 52 B:1677«-70r5* 1919» 
Cy.lgiiial not sttiii -AbBtraotecl la 0#A» 14j1S40» 1920, 
4SS«. leuborcj, €.# ReinfiiiPtlijf I# and SaridlJti'g, !<:» 
I'&ue Kltmmn won Stiiimlftfeor-ea der alkohcsllselieti 
.•:-ackuri;;palti«is# Bioelism* Z* 121i 225-54« 19^1* 
434. Ileube3?{;, €# mn& Sandbarg, 1« 
eS.ter# IflfcttlluRi/en llbej:' c >eri! scl'- definieft-® 
Kf.tuljsatoyon der alkoholiscftea ulfrtaiig* B10'0li«ra. 
10?s290-S2S. 1920, 
4SS» tfeiibsre, C» and LPrsdtoorg, !• 
¥on d®n U>tivmXB.toren def alketiollsolien Ztickei^spaltmg* 
B5,oGl).ei3« 2U 12&i£0£'-l©. 1023* 
436* leubej^g,. C* and Sandfeerg, K, 
i/jor stlmlatortn c1©jp alkohollschtn '"^iclr-ei'spalttms* 
I5(. Bioelias* ir«.ieitise-78. i©ai# 
457# Senbof^, C« and ic'.'vmrikg E» 
.'''-^'crr'ejntarti^o i'iy*iatn(j von -alBmi d.es' a-Ketos'iven# 
LJoci\©M, 71tl56-4?.# ItlS, 
458#' M©uborj^ C#, Flrboi:', E,, A* nrd ^'olu'-zenlc, E# 
ittsfii* c?ie Ee3co-:edi:pb.oephorsa-a?e, ilnrc '7.iisa-" ©iisetiOTg 
nad fiSe . rRge.,lbrer Lollo Ijol dor alkob.olisc;!.0Ai 
Eorjfl ijber das Verlmlten tier Dreilcctdenctoff-
rackcr sia lief on» Eioeh©K» • 83!244-».^i|i 1917* 
e©6 
439« G« and Ursiwa, W# 
;)te. dritt© vers^nwrisfoiT. des 'Inc-rors als alljcrneia® 
''ol£?a aiior,5anisolier •unci or>;:^aB'soher Alkriljfatoi''sn, 
BXoQimm* 110|l£r5-a5» 1920. 
440.f ..GJ-fici^losz, S« M# 
Ini'l'sieritie of neutral caltc on, eiispti© aetion# 
ti,e& Phjisiolt. ('ffl}Xj:arB) 101i45»i4# 19S0« 
Ortt^lr.al not seen* Abstjj&ctec! in, €»4* IS11754# 
441# Sewtoiij, %'m» anri Edwai-de, H» It, 
Cli0"iioal Gompoiiod.g latlml to jeasts and bact'eria# 
t-'Oit # IS J • 19^2 
442* Ilcjolan, S,» 
Kitl*at«s ill til© life of jaast# Ann. Brasserie at 
43i49-65-£a-S'7» .1924, Original 
not sten# Ab®tJ«ac1-o<J in C,A« I9il751» 1925» 
443. I'lothrair-erJ A. 
Th© inrititne# of ,a;lek©l eoxpotrndf? an,cS of ojanlde® 
on thft germlBatloni df (traliuu "Mss,, .ilreh* IjsMw# 
A'&t# A, i'ila,B,z;,® 4s607*54* l:i'30» OrlglFial not s@®ii» 
.(iD.8tt*,aet«d la 6»A* 25 s 2458» 1931# 
444* Mlleson, R«j ,Z®lls^ 1# and luler,, ;i,v# 
"«f» Kernitni® dcsr -."onojod- luid llonuroci® seise allijrQ-
fcimgen 'btlii; ii-^slenlijta.r'ata'bbaii# E# pitsjelol# 
Ohem. 194 s SS-68# 1^31* 
44S» lord, I, 
Growth a:nd ©nsymlc &oti¥,ltj of Sacelmrosyc®® 
cor9¥lfiiae In prostne® of s.';4i'';ur, aM potassiw 
oatione# Leir'. accaiU So.i* ••jolotioa ie32t 
Oi»iglnal not s«®ii» Abst^aefetd, la. 0«Ai 87it5S7, 
lySS. 
446»• lotris, E» .J» 'nnd RwSdj, fflrt.cf foPoii.ltii , 
A St vifjj of stir ulatlors or re.spi.ra,tion and 
feraieniation 'oy blot ar>u bloG-likt safestanees, 
t tad;los last# Jl¥,i,* ' .c ^.aa IS 5£<-64# l§-37# Origlnfil 
not seen,, ,Abefci«a©tad In 0#A« 31f7085* 1937# 
44'? • Not tin, P. • 
.Li:"lr.©ne# of i-orcni'y on alcoliolic t&v -G/itatloai# 
Co'-ipt» rtnd. 157«l©05-»0, 191S, Oi'l,gii'!al not s®«n» 
Abotracted. in 0«4«8i?144f.. 1914» 
296 
448* lowai'k, C* A» 
InfMuence of ©son# ^r; jfeast fin^d "bacteria* 1« 
iRcU Ofmm* 1915. 
449.« Oelfir.er# II* Ami loeA, A., 
course of nlcolirl'lo .ferr:ien1-atioR in 
al'cnj.lne -ledlxza^ » -'liyr.Jol# 104sl7r»61.,« 
1919, Orlc^lnal jaot iibst^aetesi ia S...Ai IS? 
Icjo^G# 3,919.#. • - , ' . 
45Q# Glilsr-.r, E# 
Krfln&mQ of oifcrates on ensyitd liysirolys.ls of 
J'rcb., tutcr-n# •pI-Ki"!ttG»dynaiJil0» 37j93-107. 
1J30, Orf-sjinal not saea* Abgferaet#d In C.»A.* 85: 
301'J, 
'i51# uh.3,s 13 j» kJ £«» 
'iCtion of tlio alkaloids of clnchom on a'.-.ylolytlc 
ensjr'tes, /.reli# tatej'm* plir?' ..acod'/natsie* 37;10''-14» 
VJ'50* Orljlnal sot seen. ;bi-!trRcted Ir; 5 
5018• 1931* 
4I5S# Ol^sori-, ii,# 
ifoer Vorj^iftur.^ «^©r iisjlti©© diarcli Selweirattalle und 
oT ;ani£tche fitofX'c. /J, physiol* eiiei'u 12.4!51-71* 
19£1 , 
453* GlsroD, C» 
Vopgirttmi^sersolieinwgen an .''lylasen,, 
:% pl-^:^/£-Iol, Chai;u li?:01«ll5» 19?1» 
464» 01 p J! OB 3, V. 
Vor^jir^tijajGOS'scbeSauiii^en a*- '-lalsoT^ylae® imd Bfitrag© 
2.-:;? K^nntr^s der SS» phfslol* 
Ohc'.u It'6i29-S0, lerr. 
455.# Opar'r., A, s.pd K.ut'ssaiiow, A» 
ul-'or dae V.es^c, der pll-l J.rkrun^ aur di® 
uoi' ?i;jyla£t©, lJ5oeb©Bi, S5S: 190-6# 1931^. 
456• OPdoiT'.oPvU^ C* 
'x'jia rmfcur'C gf t'm esters of hrm6:f and th® faetors 
which ipSlmnm tbtlr propDftiona# J».Soc« Cli#s« 
1ml, 281736# 1909# 
457, Oriont, J* 
•••io " l-t'Vtanc; Jor iflu© axif die Garaiig# Bioelieta* 2* 
130:35£-C'l, 1^22 m 
«97 
458• OrX&rxt^ J, 
i j h e r  < i l e  ' A c r  O r i ^ . y ' - e t h y l ' a i t ^ t r ' f t e l w i o n  
ent!-'nlt6ndQn .r' ,o:, p.':f cVle flioc^^eEu E# 
144i5t>5-60» l"jr'4» 
459# ti'-'Ste. L, £•# ftr.-l ' ©yer, •/, 'U 
'.Hmj of alcohol!c forriQ-r;ration, T'roc# A,ead» 
r?-'« itfli'terda'ii 53jlS-*r.-i« 1030. VPJjinal not 
cmn* bBtract^ci in C*Ji# 2l*:C655* 1055. 
460* Ost«r, E» I»# 
Her-Cltrt of 'Irradlatin Sace-hr ;*.'ije©s wltli rnono" 
ci-jro-iitio tiltfa violet lis^ht* ? » rorpliolocical 
. and rosDiratO'p^ cimiif-es. -U (Mtim Fhyslol. 18i 
71-86. 1954* 
461.. Ostei', 1, H» 
Pesults .•£ irracllntln:^ BacahtifonxycBS ifitli, 
I'lOKOcltfomatlc ultra-•'/lolet II» fh® 
ilrtlutiic® of modifrting ractorr# J« Geii» 
i'h^ciol 10:245-50* 1034. 
4tQ^0 Oi'SffOg SI if "J# ^ 
H61© d© «|ti.el<im®6 stimulants sa.i' I'aetivlte 
• ferr;onto tl¥e de IK levife. 0otfi.pt • r®n,d#. so.c* 
bfol« a8jS75-6., 10P5, 
465» Ov»n, ' , 1j# 
l>o-:Q -''actura mffeetlng tb© effleieaoy of aolaS£'@s 
dl.ni-lllor;-» Louisiana Plaater Ref&rmm Book II.» 
1&J.4:60*5, 
464* yw0?-ij f.'« tt 
iJltrsi flolBt irTadlfttlon sticfmlmtes feast 
In<3.» §.ig6S-.4» 193S# 
465# Owon, Ij.» and T«erson..y P» 
Acceleration of ale.Qliollc fer-raertatioxi, of eaafe 
rrtolasscs by the iie© of fSj'-jotable carbons mai oths^ 
l.ilet siibrtar.CGiS# Centr# Parastterik., II« 
•.bt, 77s481-523. 1929. Ori^/lMal not 
khctrmtBd in S.A., £5:3771. 192S, 
466• Owon, '''• L# and I'.obley, B* L# 
?lie e.ff€et of ultra violet .rays upon- 'tlie f@p-Reiitation ' 
efficienoy of yeast In t'"® alcoliolie fert •antat.ion 
of rsolassee# * J/alrt. Paraeltesk* II# .flbt« 881 
£75~8C« lf35« Oylsji.ial uot s®-aa» AtostraetM in 
C.li» it 15470.* 193S# 
S0S 
4@?« Palladlm, ¥» 1, and Levchinoxskaya, I# 
of aleolaol end bin® on the 
litsefetlon of etrbon dioxide bj killed feaat* 
Biill* aoad» lap» sci. Petrograd*- Cltl6)i 805-6# 
• 1916* Original not s«3©»» Afastracied in. 0,A» lOi 
lfg5» 1916« 
4SS.t. ' 1». 
uber di® Dedfiatiang ^as bei d@n PToze&B@n 
der alkoholisohea Gnrmg d©!- Atraung dar 
Pflauzeiit Bioclieo# 60s 171-201. 1914* 
469# Palsdtifl, §•# O--* and 61ordanO|i G» 
fJa® aotlofi of certain i*adlati;ms ef i^ary-iag watrt 
length® on th® development of Saoolm,i?otayc00 
ellipsoldeus, Bull^  soc# It&l, 51ol# 7}1S18*.' 
£1# 1032, '.rl^-;Inal not s®®n« Abstraoted la 
£7;1571,, 
470». Paiikrath,' 0, 
Endr&Tgmtxis uad , alaajialyss# 
iVoohsclM?#. )rau» 2r>;591-6. 1908» 
471» Pantanelll, E. 
fh# fs«el:ianlsra of tlis secreticia ©f @nzftw&* 
of celloifis on tlis siordtion of Snvert&se# 
Aiinali di feotanlea* Ss 113^45;:, 19-07# OriglRal 
not s#«ii» Al>gtfaet@a in A* ltSG27, 19Q7., 
472,. 1% 
linwiftang voa. Chi rwft.ss®i?»tof.f ;ar suf •^ia.-^tas©. I. 
2* pfeirsiol« Ctiiai. 8St 376-586, 1^12, 
i7S#' Pans©!',, f* 
ElBv^lrktBig von Awconiaic^cis auf Dlrigtas© 
phjjsioi* siiiei-^ssf 1013# 
474# Panzer, f# 
Elnwl.rkisi.g. Oliloi'TOsserstoff - trod ,lii!a«6nial£ga6 
auf Bi®gta.@e, f« 2, physlol* Glietp, 8Ss07«-lll, 1913, 
475• Panzer, f, 
Einw'rkmii.; voa C|:ilorw»i5g«ii'sto.ff-» nacl 4«iaoiiiak| :as mit 
Invertape* ¥:c» ?U pliyslol# eiieB# 8i.f®e5-.30.. i'Jl.3, 
476. Pensef, f.» 
Ili3w5.rlcmf' f©a i'tlokoxyd aiif Dlastas®', fll« 
2U' phfB'l&lm 05l29g-507* 1013. 
2m 
mi, Fmizar, 
BiriwlfkunL Stlolcoxyd aiif .Diastts©, ¥111# 
Z.» piifsioi* Sli®ia» .8§}5t2»S» 1913. 
47B* ?ans«r^ T, , ^ , 
Elnwi-'rlcuiie; von Anmonifiki^&c aiif ©In© inreli 
liThlts^jr; iiriwlrksaa j.^t)worsi@n# Diasti,:!®* It Z* 
pliysiolt CheMu 86j401<«-6# 191S» 
4f9# Paris, md f, 
fh® ^tdiiction of nitrate darlRG alcoholl© 
f®m©iit8tion» Cli®nt Zentr# 1008 2 966» 1908# 
Original p.qt 0®s»#. ahsti^&ct&d in C*A* 3jg670» .190S,» 
480# Pascii, S» 
Aloohoiic feraeatatioB of d-»gliieo8« In 
deuterium water# J, Am* Climi* Soe^ .$0i24B'^6t 
1V54, 
481i Pattersoa, M. Bt 
Bf'SCt® of oyftniie aix3. cose ofc"»& iftlts .on 
fer®i»tafcion by ftsst proparat.toae# Bio-eiieffu J# 
SSMSeS, 1931» 
432, Pa¥y,, F, *# ma Bfwaters, H# 1* 
fliii effie.f of setlvatcs^f ©is empi© a®%lon«- J« 
Physiel* 41.S ie'8»S5. 1911» 
485.# ferry,. 1» 0»'&nd Be&l^ 0, D.» 
The qumtitj of p.foeermtlirts Bsetssarj ta 
Inhibit and prevent aleoho.l.ie f©mieritatioc a,tid 
the growth of rao.Mn# J"# Ifitl# 2nis* Ohota. lSjB5§*5» 
1920, 
484, fetit, !• 
Otoer^;;;arl£:# H©f© wnd 
'.ochschr* lifaii# S8iS96«6* 1911» 
485. Petit, ?• 
T-reatnerit of fats and emks In brewtry, 
Bfassorl® «t •!alter'.e 6iS6t« 191f». OMginal 
ao-t 8©eB» Atestraeted .In e-^At 3.tl26» 
466, P©t:!t, P* 
TTo«bl.f.s ®nootintes»®d with new f;ialtj5 (of li'23}# 
llmssarle ©t laalterle 16|209-.92, 1928» Original 
aot ss®si» AbstraetM In G»A» £Sil98d» li?e9» 
500 
487. Petit, IS and Sam, J.. 
of xmrioni nltro.jenoiaa subatarie^ds, on 
fermentation# Bull,. fond# bPviss* jaalt. fMiic. 58s 
559,'1924* Ofigiaal not ®®©b» Ab®ti»aettfi in 
CWU 1818781# 3.924, 
488 • fblllpioii, f« 
%©s«- €«b likfclfatoi* 2» fX» Z.# .Cliem# 19$s 
is.a.«gg* • If 3©. 
€09• PMlipson, f, 
fybsr den Aktiirabor E, wid sei&o rtallims mis 
Eiiwftoliifactor der Kefo^ Blo®i-. und VltsMa^n 
B« phjsioi# 195»10*i@» 1930* 
490» PMllpaon, T# 
Beobaoiituag®!! liafeauwaob®# Blo©fe®si# 'E* 2581 
244.60» 1933# 
491 • Firi'oai,. F» 
The action of al^tae on the felooity of ale©lioll© 
ferraentatloB of sugaf solutlcias* Afeti* mm^t, Mneel 
15:137-40# 1951« OS*iglml not s«®n» Afestrseted 
in G.A. 25*4969. 1051. 
49B# ? ir 1*0110, f» 
Indent, ladoiies, and alsobc^lie ftrsientatione# 
Aim# oMffl# applleata g£t501»8* 19S£» OI?i«tnai 
not 8##K* Abstracted in 0#A* 27il59, 19S3» 
493# H. 
¥©Fgi«ic}i©nd© Untei'suoiiimg *#>0^ .d?® iiErun^he-..'end© 
©iniger C'hIorder'iTat® de® .tctlnmSf *tV>an5 
iind Atliyleiis* Biocfetra» 118tlS8-.43.- 1921» 
494, PlanteiTol, ^ 
I*Jetton dm dlMtroplieaol 1»8»4:* la respiration 
ds l®imrsg, eouipt, i-tsd* aoe* Mol» llSt 147-50, 
ItSS. 
49§« Pop-p, • • and .O'OBtBaMt, J# 
In¥@etieatios ©f psisoJiefi barley f^mi tht 
Stst@i55» fi«rtf»na.fijp. gj516«»S§« 19S0» ©rlginal not 
8®#n. &l>®ts»aot«d i» G»A» 2StlSm* 1931# 
fott, P» 
Die Kalisfee Jr.i 'iirauwasser, ®in Bsitrag znjp 
Ivenntais llu'ej' SiriWirfeOTij •ml ier Sudlmuaarbeit# 
I7ocligotir» 'Bmu* tSs 249-513^ 1911» 
ml 
Pofcter, M. C. 
Tha Influence of electrlo potsritial npon %h& 
velooity d' fermtn i-atlon# Pro©# Walt*'' 
Phil* £oc¥ 6116*21« 1920* Original not .gtfn. 
hhstfrntQA in C#4#- 1S|4037. 1921# 
498# FrlnQslwirsp H*. feer die EtieMstofftRmlirmag i« 
S, 3s121-2SS, 1®07. 
4t0* Pl'iiiGSiWl--# ii* 
die Ufitepd^uclmni/ dor Ifuselolbilduiig tmd 4i& 
..iltwirkuiit:^ von Bakterien as-dtr Bildung hShftrer 
ilkoliol® t)&i 4sr Girtang* Biocfe©®# 2« 10s4£)0»f# 1908# 
600* Fi'i-ngBh&i'-!, I» 
Be;i:©i«lcuj),^-en snr I ltisirixiirj;j "/on r.alct®!?!©!! as der 
FuselSl'd'ldmiC" Mo&h&tam 16i£42-45# 1909# 
501# Pr.iKjsb.elri';, K», Bo.rclmT'dt, s':.# and Itapfer, H* 
Actlvatot- d0f» far-erstatlrien £tlrfe©irerziicicopu.a§# 
a3io0iieia* 25684f6-i«7# 1951* 
sot. Pi?l jcu©: > I«|, isoreimpt, ii» aM ilupf®!', K. 
ihjoi Glutatliioii als ICor.-.ple der jimjl'is&n, 
'B'lJClWtUit '•'-I# 2§0f 1952" * 
50S» Pf©atn, S. 
Aiaf Frag® <l«.g OrtisaabljaiJies fldi* star'm dnrah 
lalsamyMs#* j3ioeh.ea» .i« S4t|7«'10. 1952# 
a04# .F.'ftirii:., 0. 
Der vdnfluBB der 'i'eaperatur wl Atf Qlfte &iif 
EnxyawiPkmgf G-armiij, mid uaclistu®#' iieeli®is.t- Z» 72% 
351-77. 1915» 
§00» Ralm, 0» 
yiie ^ifie^easlnii 3patt of f&mamtMtlm* Bact. 181 
207*16* 1929* 
506# Hahn, 0, 
f'he order of ii#atli of orsaiileas largef tran 
bacteria* j# Gen# J^'^siol. 14j315-*57# 1331* 
507• RasouK-ov, 1« and Biibineteinj, ?• 
iHfludBO# sf disitt-fectins sxibstfenc^c os tlis 
mleroorgsaisas of tli© farmanfcatlon iacliaalji7i®s» 
Kodern Bp«wfr« M. lo# 6151-70* 1956# 
30g 
508# leinliapa.,. If sad -ta^rastzofa, ¥# 
T'h© aetioa of eteyC'Oal on aleoholio ftS'aiBtatioii» 
Boll# eocf intSTO* microMol# Sez. ital# 'TsSSl-S# 
19§8« Original not seoii. iXbstmct^A ia C5»l4# 301 
1505« 1036, 
§09» iisiriixsjptl^ J»« V?# ^ 
De I'^inflwnc® de la Imlsi*© la .Miltlplioafcidn 
d© la lefure* Oompt* r®»a# sm* teiel# 091 1080*2» 
1023. 
610# lieliardE, 0» Vl» 
Effdot of caloinm. sulfate on tto tjifowtfe aa4 . 
fe rs^nta t lon  o f  yeast#  4*#  Ob.®m* Sm$ 47$ 
16?!^ • 19S.3, 
511« Rietiaipds J, 0« ?|» 
flie stlE«jli.tloR. of yeast grawtli !?f thalllii®^, 
& it&pmltj of aapsraslii®* J« iiloltOli®®# 
96s405-18* 1932, 
. glS» Hiohards, 0* ?.U aKd li&jnm, f\ Vi^ 
Oxfgen consumption and carbon dios:id« prod-ttcticm 
diirlng th© growtli of jmrnt* Flaat Ptosiol® 7ilS9»440 
1Q52, 
S1S» Eloliet, €,• 
I)@ l^aetioii stlmmlante de# sel® dt mgii©Biis5 giif 
la fermetitatioia Isefeiqu®* 0«.pt« r®ad« 161ii64»S* 
1C15:# 
514• itleliet, C» uricl BratJiaann^ I.* 
Aotion fteoel^jpaat# d§S B&IS cit laattmii« a 4os® trts 
falbl® TOS 1% fer2»ntiatioa» Osapt* fmA* 183tll98»S. 
1929, 
5M» Hicliet, C. «id Card,ot, ii# 
Influenoe d'^tlovation© tberslquea falfelts #t 'breireg 
sm:* la mrcM den Cotapt. i»®nd, l6Sj 
©S4.9* 1916* 
516# lippel. A* 
Influ0oee ©f v&riatlen ©f •ia.romots'lc presgiMP® oii th® 
oourm of alcoh#llo f@riii0ntaticsi|» Genti'# Balct# 
Parasitemk# Aht% II# 4?t225-0. ISlf* Original not 
s@®n» Abstraetti. in o«A« 12tr40S« 1918«, 
&17* Bogaf, II. 
''..ctioK d® l''a.®#tat® d'^iwrnm suf qu®lquea t&prmnte 
aaylol^tiqiiee, Cofapt# rtnd# soc.. blol# 5SiS8B*9. 
1903. 
303 
sis# loiia, p. and mohaellr:, l» 
1)16 *.¥irto,mgsljedin.jnn5ea der rialt-ACv, atis 31@?fesf©:* 
TI« 31© •'Irktrns d©p Maltajo jvaf a-aiatlijlgl-acosld' 
tijifi <Sie AfflnlfcB.tcgi'Ifss# d@§ v'erM«ato, Bioohets# 
K« 58fl48-g7. 1914, 
S10# Ro«n, r» and Qrasstieim, I* 
. studien «iir ^ellateiimg# II# Bi# lirlmiig foa CMbIb 
aiif die Atfrmng lel3«Met iloeli#®# %•% • 
I40i485-»S16» 192S. 
SSO# Bogs., P», Iwejk# C« v« and Teansntoaya;, 
tJisar die Wirktmg Alkaloid® mxB def A tropin-, 
Gocsala- tffid MofpMnsrwppe aiif die 
Bioelier«„» Z* 144|490^S19# %923p 
6gl« sogenblatji li» and Earoh# A» J* 
uwr v.irkms <i®s Mangans aiif di© mlM^h&liache 
©aFtmg* BiochtM# 2» 17G|S44, 1926# 
Sii* Km m-'.d H'aroli, &« I*# 
tfber d«a Hlnfltiss katalytiscVian Slemsnt© &nS dit 
allrohol''shoe Glrmns* II» Bloolien# 2* ®6j 40i*14# 19S0# 
S23# Sosenow, L# P# 
tfcor iil0 virtoiog wm esfebin %m& Cordin 
a-af tie anae'rofe# Atmmg €ei* Bioetom# Z« 159i 
23§*9, 1925# 
5B4« Sadigef, «• 
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s®®riw Abstracted im C#,I# i7jl956# 1933* 
552. Sctmrrmr, K*.md Class, S» 
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m4, 1932. 
533, Solmrrer, K* and schwss^tg, 17* 
Ktimteis dBB Jod.® als ..lu^enag 
XI# Die Wirtawg d@a J&d$ auf Befe* I. Bloelififl# Z# 
107!159-79. 1927* 
5§4» Soharrer, 11» aad SchwaftE, w* 
B5.e ''Mrlamg dea Jods auf E«.fs# II# Bloch€Pi» Z» 
2451218-85. 19S2, 
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iuiit\ficklwisssustand €er iiefo# iii'sn* S5S 
175^#. igia, • 
S41« BoliSiirolr'^ ICytiabaar, :u and Kom^ i« 
.'d& ilaltaat* Hire jXtfotiliss*j:.k0it citireli dl« 
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Zom obfiBwatioae on jmBt gt*owtli« Bloeii®a« J# 12s 
1919* 
562» Eolsofclm, H,, liolsms, * and Heinar, 
. ivoleetlT# femtntation III* t'emeiitatleii of hexoso* 
vmitose als: ' t i i? '0s •  Btocb«rn« J t  50l933'»»40'# 1056# 
563» J, ai:c^ Peiner, I'Jt 
^^lloctive fernontatluii» I# AlooholJ.e ferraerrSation jli.icor.e, fructoao^ ai:-:! maniios©-laljxtur©!;# 
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' Irloinj von liauren anf dio triogEriaeog* Biochercf 
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S96# fbsBiaSji P« 
Utiilimtioii, of saldfts toy Ann, Inst# 
Pastemf" •SSjf77~B06 131,9• Orli^iiial liot s©©n# 
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813-40# 1921, Original aefc s®«a.« ikfeatfaetid in 
C.A, 16s549* 1922* 
605,: frilMt, 4# and SamtoH, B, 
ClrcmmtmQm wtiieli fa¥or fefe# fermtlon and 
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vlolot rays t.-iroiigli y,'lass anc^ sli^o a method of 
t^aliiati'OSJ# Pbai'ai Z&itp 78:995-8* and lOOS-8# 
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in C,A, 1711687, 19£3« 
61S» fan Itoar. 1, H» 
Brewing tifuot* Brt'TOfs 64i4lj£»€* 
614., Vaa Laaf, M», H* . . . ' 
Tlie action of copper os feast« Aii»» Z|BO1« CS) IS 
287-304* 1934(i Origiaiii net g«eii» Abstracted ia 
OJu £912296» 19S5# 
615 • fan Lb&p, 11 • lu and i^roinag®, K# 
Ctrnagm in pliospliDPOus foprm ftiarlng germlniiticm,#, 
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»9t «®e»» Abstraot^d In 0#A» 18t703# 19M» 
616# ¥@lb©l, S# 
ileohol ftrtieatetiom* TMi» Pars* 5it01*17# 
1931# Original aot.stem*. Atostoasted la C»I« 26s 
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IVoehuolir# Bl'au# 28tlS-6* 1@11» 
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618* L* and Monfang, 
• Bas Oaoa in Brm^rnlm fh&haoW* Brm* 281 
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619» alds0ls»idt-l»©itsj, !'#» teilp B. aiid gurr, A*-
Jbep di® St®m«i*iiag des intraeellularen Umsatse® 
iron lla»«is2 afti KolilenliT'di'at dumh Siilfli;f(ir'jl» 
phyaiol* Qhsmv 21Ss6€-6t 1$33» 
" 6E.0» Warcolller, G* and I»e Moal, 4* ^ 
moci€«nt«l.l® d'asrelein® daa,s les 
d# elfir®. -Coinpl^* i-tad. 3.94$1394»6» 
1952 • 
•• 621, Ifaroolliar, 0# and te Moal, A* 
Aeeidtntal presence ©f aarqlein in ei€ef -tJJ»andy# ^ 
Itrm# falf;, £6i271*«3» 3L93S# Original not seen# 
4%0t3Pa«fcM in Qth* 2614.608• 1@3£« 
622, w®ielili0ri, J. and Aesms, fl* 
unto;^iHAQlaxag®n Uteef die taspiatiselita ¥orbtri^e 
de? Ic©li30ndtii 0«i«stf, I# Bl# %itwi0klms <i02* 
dlaatfttlecMii Iimft# Biocheia*. i» 237i20*-7g, 1931» 
6SS» F©'iolili«rs, J. and i'.fsrltndes'it. R* 
Untersyatmiio@B Sbe? clas I, 2* 
£59I21-7» 1951• 
•624* Welclxbtr^, J* arid lord, 
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ferr.ejitatioii problems ¥1* Hi# rae^lasnis.r. of 
msjim Pfotoplasira 10'|41*82* 1930# 
OFlglBai as'b •• s©0ti« in GtA» EilSSSSw 
I9m* 
625* Wela, !•'» and usmnn, i£« 
Bffeet of HUntgen rays mFon y®a®t etlls# Areii# 
gts* Ffej-glol*, g07il66*64# li25« Original not a#©n, 
&bsti»act®d in ©.&• ItilSSS# 
€t6t Wetidtl, F» 
:)«r S5ijflnss dajp Mattas#j»0nj& aaf die AlkeliolaiJis'oeut© 
bei der VefarMitimg ¥oii Sog;G®s* Splrituslnd 
SQsSei* 19S6, 
6£7» 13.0,3and, !• aM 0o'.i^;h* G'* A* 
Sterols ef y@a®t IX» Aim# 48Ss36*4S» 1930# 
Original-not ®©©ii« Abstracted in eSill5» 1951# 
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Q2&*, Wleland, ii*,. Haucli, and fhoapaon,f F» 
M©oliaBiS5i of 'fell© oxidation pfsesss X L I I I ,  
Several obaerYatloiis on the inhibition of " 
MSpifatlen and f0r?:entRtioii oro<5®sa€s of yeast# 
Ami* §gligl4-8©* 1036* Oi»i{siiial not 
la S*A» 50:4535, 11)36» 
629* Wilenko, P* 
Gliicoij^sls# «?# Clifs#f i>oo»' 112-1-fSSO. 1©1S« 
630#. Wlilst^ttei', R#, and g# 
ulser direkte Maltose£;aruBi;: dui»cli'laaltasereie'lie 
Aclite Mitt®Hung tber r-laltas©* z#. flif#lol». Ghfmf 
lS2|g0g.l4# l©£6». 
$31». '^^'illstltt@r, R» and 1# 
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6^2# R. anH Lowfy, e»' .!>•• 
Iiw®S'tlHT?eral«.d#fmg in Hsfef lift® Abfeancllung 
aur ICenntnls d@« E*. physiol# e|i©M». l§Oi 
£87-306• 1925. 
6S3# 'Willstltter,,Rt W. aM W# 
TO©r dl® Sarusgwir'tej^ cialtaseai»a®p 2». 
physiol# Chera# ll§stll-S4#,' liSli,. 
6§4» Wisdlisiis,.'4» and .Grosskjsof, if* 
^•ber da® fegostefla iati*' l#f®# 
Z. Fiifgiol. C&em* 124iS.li#> 1928*. 
635. Wi«dl®ch, F* 
I5ie B®a®utimg d#s Sftnerstoff** fi? AI0 E©fe tmd itire 
hloGhmlBclmm. Wl.i'fcmg.©B» Blooiism,# 246sSS2-82». 
1932«. 
6S6« WlMiscbi, S* and Jetter, If#. 
die ferbreitung der Dlsstae® ia der 
StUfk^aeM-lmltigeii Holistoffon dejp *#eiii '• 
feytmerei CS«rei«lluag' von Brmmt wQin aus 
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637# Wlndi®ch, ¥#• 
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630, Wtndiscli, W. 
1?b©r d&T Metea-Tisbeut® toelm 
aruGk lalseliv©ffal:iroii» •oolisotff* Brau# eTtSO?* 
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640# Wiiidlacli, W# 
Botrlge TOP Bram was»«.J?ff&g#»' ioehselir# Brau# 
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641*. Wind 1 toil, W* 
?ormischen wi<t glw#issfsft* l0©lis:ols»* Emu* 33s 
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642» MindlBGhf ¥-•» 
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645» Windiseli^ «• 
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Brewing* 221437. 1916» 
S17 
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560»., wSsterifeM, ii» 
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%or d;l© '>irkui\s "^on iiono-Jod.-eisp.i „,f;air'ci3 l/i^rlwa 
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664. L» 'l. and •rrl-nijle, J. 
fLe Influerioo of ot .jlane jlycol lapon, ®Qia© rtactiom# 
J, Pfejs,. Ohesu 36:330-41 • 19S1. 
665* *' oun/ , '' » 3» 
The orgrale "phoaphoi^nB compoi^^s forsied. by yeagt jiiie® i^QM acsluiljl© T)ii30f>hah«s« PTO6#'Gbaa« Soc. 
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€S6» ""ellojp, ff» 
ir'.tusig von^^-lrzuQl .-Ittola uad ;:tra!\l®K axif' 
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667» J, V"» ^ 
•"'T^.mnz ABisionsAlaen. atif iit Itfejlrnas If# 
iJlochefo^ S# 1135-61 • 1926. 
668. : Qllt.r, I;. 
'fo-a oberflaoheat^'rtiiieri rtoft'an am' dis 
,.efej!run,> VII* Bl^clieru ;-5, 185i569*88% 1927. 
669# and Eamburs^^i 8# 
IheT die rou Lil-jepvarlairMi'ttiigen a'Of 
IiOi"©« iiloe.iief. 12S,:515-8» 19S1« 
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0*70• Zlkes, I* 
Iitfluenc® of GlmilniutM on ymet and besi't, 
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671.. 'likes, H, 
I j i f lmme of »ii' Bresmif© on f or-iontation# 
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672. 5;.lkes, 
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673# Eiko.oj H, aad Wsgntr,. F^| 
Til© liiriaeae# oJf ^^ni'lations in atmospheric 
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